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Orbit of Venus 


T the Nautical Almanac Office of the 

U. S. Naval Observatory in Wash- 
ington, D. C., a major long-term program 
has been determination of more precise 
orbits for the principal planets. R. L. 
Duncombe has now published an exhaus- 
tive study of the motion of Venus from 
1750 to 1949, the first major revision of 
Simon Newcomb’s work of about 70 years 
is still used in the national 
for predicted positions of 


ago, which 
ephemerides 
Venus. 

Dr. Duncombe’s orbit calculations are 
based upon approximately 24,000 meridi- 
twice the num- 
were available Newcomb. 
1890 were made at seven ob- 
His first task was to convert 


an observations of Venus, 
ber that 
Those since 


to 


servatories. 


all these positions, secured with many dif- 


ferent instruments, to a uniform system. 
Since the relative positions of the earth 
and Venus nearly the same after a 
lapse of eight years, divided all the 
observations into eight-year groups, and 


determination of the 


are 


made a 
orbit for 


separate 
each interval. 
While corrections to the 
small, the elements of 
much more precisely known. 
discrepancy has been cleared up by Dr. 
establishment that the 
in the node of Venus is 
agreement with theoreti- 
the relativistic 


are 
now 


old orbit 
Venus are 
One historic 
Duncombe’s ob- 
served change 
actually in close 
cal prediction. In addition, 
shift in the perihelion point of the orbit 
was found to be 8.06 seconds of arc per 
century, very close¢ the amount 
dicted by Einstein’s equation. 

Dr. Duncombe able to determine 
an improved value of the mass of Mer- 
cury from its perturbations of the mo- 
of Venus. His result for the 
5,970,000 that of the sun, with a 
probable error of about +8 

The numerous timings of the 
of Venus the 1761, 
1874, and 1882 were assigned 
weight when used 
orbit determination. 
employed only 
The contact times at the four transits 
and 


to pre- 


was 


tion mass 
is | 
per cent. 
transits 
1769, 
heavy 
in his 
how- 


observa- 


across sun in 
Newcomb 


Duncombe, 


by 
Dr. 
ever, meridian 
tions. 
are vitiated by small systematic errors, 
no longer should be used in orbit work. 

[The enormous amount of 
done in this investigation is indicated by 
the fact that 200 pages of tables are de- 
voted to intermediate results in the 
final report, Vol. 16, Part 1 of the Astro- 
nomical Papers which are prepared by 
the Nautical Almanac Office. If modern 
punched-card computers had not been 
used, the Washington stated, 
many more years would have been needed 
to complete the work. 

Now under way at the Nautical Almanac 
Office is a thorough new investigation of 
the orbit of Mars. 


calculation 


alone 


astronomer 
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From opposite sides of the world come these very different tektites. At the left, shown natural size, is one from Paracala, 
Philippine Islands. At the right is a tektite, enlarged to twice its size, found by R. W. Wright at Magnolia, Texas. All 
pictures of individual tektites with this article are from the Smithsonian Institution, Washington, D. C. 


Tektites and the Cyrillid Shower 


JoHN A. O'KEEFE, Goddard Space Flight Center, 


r HE LAUNCHING of more than 30 
artificial earth satellites in the three 


October 4, 1957, has given 


study of the 


years since 


new impetus to. the only 


known instance of a natural satellite, 


or rather a group of natural satellites, 


close to the = earth These were the 


Cyrillids, sometimes referred to as_ the 
Canadian fireball procession of February 
9, 1913. 

Many of that shower’s phenomena are 
illuminated by the physical and engineer 
satellite re 


the last 


studies, espe ially of 


that 


ing 
have been made in 
The 
possibility 
origin of tektites 


beautiful glassy objects found in many 


entry 


few years. study of this shower also 


offers the of explaining the 


those strange and 
parts of the world. 

The Cyrillids attracted the 
astronomers when they passed over To 
ronto on that night in 1913: According 
to Prof. C. A. Chant of the 
Toronto: “At about 9:05 on the 
in question there suddenly appeared in 
sky a 
larger as it 


attention ol 


University of 


evening 


the northwestern fiery red body 


came 


which quickly grew 


then seen to be 


In the 


nearer, and which was 


stream 
well as in the 
tail, it 
rocket, 


followed by a long tail 
ing of the tail behind, as 
color, both of the and the 
resembled a rocket; but, unlike the 
the body showed no indication of drop 
ping to the On the contrary it 
moved forward on a perfectly horizontal 
dignified 


head 


earth. 


path with peculiar, majestic, 
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deliberation; and continuing in __ its 


course, without the least apparent sinking 


towards the earth, it moved on to the 


south-west where it simply disappeared in 


the distance 


‘Before the astonishment aroused by 


this first meteor had subsided, other 


bodies were seen coming from the north 


from precisely the same 
first 


same 


emerging 
the 


west, 


place as one. Onward they 


deliberate pace, in 


moved at the 


National Aeronautics and Space Administration 


twos or threes or fours, with tails stream 
ing behind, though not so long nor so 
bright as in the They all 


raversed the same path and were headed 


first case. 


ior the same point in the south-eastern 


ae 
‘Several report that near the middle of 
the great procession was a fine large star 


without a tail, and that a similar body 


brought up the rear. 


“Just as the bodies were vanishing, 


As they passed over Toronto and in front of Orion, the Cyrillids caught the 

practiced eye of an artist, Gustay Hahn, and his wife. Now 94 years old, he 

was then an amateur astronomer and friend of C. A. Chant. His painting is 
courtesy “Varsity Graduate,” University of Toronto. 
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Me. WEST 


Miss Catherine MacVicar Duncan, Thamesville, Ontario, who drew this sketch, reported hundreds of sparks in group I, 
dozens in 2, fewer in the others. Of object 5, she said, “One big body floated along by himself... .” The last groups she 


noted to be much fainter than the others. 


Her location at Thamesville was about 150 miles southwest of Toronto and 


slightly west of the Chant trace. Hence the Cyrillids appeared to move toward her right. The eyewitness sketches with 
this article are taken from the “Journal” of the Royal Astronomical Soc iety of Canada. 


or shortly afterwards, there was heard in 
many places a distinct rumbling sound, 
like distant thunder or like a carriage 
passing over rough roads or over a bridge. 
In some cases three such sounds, follow- 
ing at short intervals, were heard; while 
a number of people felt a shaking of the 
earth or of the house. 

“The entire time occupied by the dis 
play cannot be determined accurately, but 
was] perhaps 3.3 minutes.” 

The observations at Toronto were sup 
plemented by others from as far westward 
in Canada as the vicinity of Regina, 
Saskatchewan. In 
Chant 
group of bodies from Bermuda. He no- 
ticed that the regions from which he had 


the easterly direction, 


obtained accounts of the same 


reports lay along an arc of a great circle, 


with observers to the east of the circle 
seeing the shower in the west, and those 
west of the circle seeing it in the east. 
On. this Chant put forward the 


idea that the objects were natural satel 


basis, 
lites of the earth 

In the following years, data filled 
out the are over which the Cyrillids were 
First, W. F. 


observations 


new 


seen. Denning discovered 


that ex 


some shipboard 


tended the are to twice its original 
length, into the South Atlantic off Cape 


Sao Roque, Brazil. Next, W. H. Picker 





TORONTO 


CAPE 
SAO ROQUE 














Sketched here, not to scale, are a 
parabolic and a circular orbit in the 
plane of Chant’s great circle. Over 
Toronto, nearly 50 degrees from Cape 
Sao Roque, the parabolic arc descends 
noticeably. But the observers’ reports 
of nearly level flight fit only the cir- 
cular orbit, which is parallel to the 
earth’s surface. 


ing located three more shipboard sightings 
which filled the gap between New York 
and Bermuda. 

Finally, in the period from 
the present, A. D. Mebane has 
several dozen accounts in the files of news- 
papers in Minnesota, Wisconsin, Michi- 
gan, New York, Pennsylvania, and New 
These last are especially welcome 


1954 to 
located 


Jersey. 
because they fill significant gaps in the 
picture given by Chant, and assure us 
that the phenomenon was actually con- 
tinuous over its whole extent. In_ par- 
ticular, they indicate that detonations of 
the kind heard in Toronto continued at 
least 200 miles to Towanda, Pennsyl- 
vania. 

From the observations, it can be shown 
that the Cyrillids were moving about the 
orbits. To see 


that 


earth in nearly circular 


this, imagine instead they were 
moving in meteoric paths of low velocity 
with Such 
would be nearly parabolic in the vicinity 
of our The 
cross section of the earth in the plane of 


the great circle along which the Cyrillids 


respect to the earth. orbits 


planet. diagram shows a 


were seen and a supposed parabolic path. 
In this case, the orbital perigee would 
have been at Cape Sao Roque and the 
bodies would have been traveling parallel 
to the horizon, as observed there. At To- 
hand, meteors fol 
lowing such an orbit would fall at an 
angle of about 30 degrees with respect to 
the horizon. This flatly. contradicts the 
observations, which, as Chant emphasized, 


ronto, on the other 


point with remarkable unanimity to 
horizontal flight in this area. 

Further, the fact that the 
meteors were seen for periods of a min- 
ute or so indicates that their’ flight was 
nearly horizontal. Meteors are generally 
invisible above heights of 100 kilometers 
and below If the Cyrillids 
had been traveling downward at an angle 


horizontal, their 


individual 


30 kilometers. 


of 30 degrees to the 
visible paths would have been some 140 
kilometers long. Their period of visibility 
would have been only 12 seconds, at the 
parabolic velocity of 11.2 kilometers per 
second, ignoring atmospheric decelera- 
tion. 

Obviously, the parabolic solution, with 
perigee near Cape Sao Roque, will not 
work. And if we move the perigee north- 
west along the path, then the meteors 
reached the earth’s surface 


would have 


too soon and have been unobservable 


from Brazil. If we move the perigee far- 
ther to the southeast, the angle at Toron- 
to gets even steeper. Increasing the ve- 
locity has the same effect, as the orbit 
becomés hyperbolic. If we lessen the ve- 
locity, however, the orbit becomes satel- 
litic. ‘This last is the only possible way 
to reconcile the orbit with the observa- 
tions. 

From the physical point of view, the 
narrowness of the belt along which the 
Cyrillids were seen is hard to understand 
they. following another 
in similar orbits. If this was an ordinary 


unless were one 

causing it 
thin about 100 
some three 
thousand miles long. Furthermore, the 
swaym would just have happened to 
strike the earth so that its plane coincided 


meteor shower, the swarm 
would have to be very 
and two or 


miles across — 


This is a moldavite, from Netolitz in 
southern Bohemia. The two-times en- 
, largement shows its broken and pitted 
fused surface. Tektites are glassy, and 
characterized by low indexes of re- 
fraction, less than those typical of 
man-made glass. 
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To the author for this research, A. D. 


Mebane lent his entire collection of 


positive and negative replies to extensive inquiries along the Chant trace from 
Minnesota to New York City. Triangles show positive observing reports. In 
the Midwest region of a second possible fali, the round dots show the wholly 
negative results of a search conducted by the author and his correspondents. 


with the center of the planet. Because 
of the improbability of such a shower 
structure, and our preceding arguments, 
that the of the 


meteor procession of February 9, 1913, 


we conclude objects 
were in fact satellites of the earth. 

The name Cyrillid is chosen in view of 
the nature of the 
lites. Having been in orbit around the 
earth, they could have no true radiant, 
cannot like the 
after the of the 
radiant. Being associated with no comet, 
they cannot 
Bielids or the Giacobi 
The Perseids, on the 


bodies as earth satel- 


and hence be named, 


Leonids, constellation 


so far as is known, be 
named, like the 
nids, after a comet. 
other hand, which appear about St. Law 
rence’s day (August 10th), tra- 
ditionally called the Tears of St. Law- 
rence. On this precedent is based the 
name Cyrillid, the 9th of February being 
St. Cyril’s day. 

Two attempts have been made to find 
evidence revolution of the 
Cyrillids. The map at the right is from 
examining about 200 United States metro 
principally dailies 
cities practically the 
entire collection of the Library of Con- 
gress. Iwo doubtful stories fall off the 
chart, but on the great circle established 


by Chant 


were 


of a second 


politan newspapers, 


from about 120 


They were reported in news- 
papers of February 15th in New York and 
Philadelphia from the crews of 
docking there. Both give incorrect dates 
for the shower, and one is obviously in- 
Whether these points are in- 


ships 


accurate, 


+ at iy a 
~ a ~ 
-— ——e 


Part of the display seen by Col. W. R. Winter from Bermuda. As they moved across the 
smaller parts which developed tails of gas and sparks. The slowly traveling procession, 
minutes to pass a given point, contained some 100 fragments. The curvature of the tails, 


cluded or not, it is clear from the map 
that the are 
found only along the Chant trace. 


accounts of shower to be 

\ssuming fhat the Cyrillids were earth 
satellites, we might expect some of them 
to make more than one trip around. The 
next revolution, with a period of 91} 
minutes, would have carried them over 
the Middle West, above the populated 
regions of Nebraska, Iowa, and Missouri. 


In the chart above, the results of a con- 


looked by the editors with whom Mebane 
corresponded. But in the area of the 
expected second passing, none of us was 
able to locate a single article referring 
to the shower, with the trivial exception 
of some reprintings of a wire-service dis- 
patch from Buffalo, New York. 

These negative results, many from areas 
of clear weather on that night, lead to 
two important conclusions: They re- 
emphasize the idea, first stated by Chant, 
that the Cyrillids were visible only on and 
near a great circle; and they make it 
very unlikely that any substantial part 
of the Cyrillid shower survived for an- 
other circuit of the earth. 

The second conclusion gives us a sig- 
nificant clue to the origin of the Cyril- 
lids. It means that they had been mov- 
ing around the earth as a group of bodies 
for very few revolutions, perhaps only 
one before the passage over Toronto on 
which they were observed. Suppose they 
had been individually in orbit for many 
revolutions before they were seen. Be- 
cause they would have different sizes and 
shapes, the drag by the earth’s atmosphere 
would be different for each of them and 
would slow some more than others. Sev- 
eral mathematicians working on the orbit 
of Sputnik I discovered that orbital life- 
time of a satellite is inversely proportional 
to the drag coefficient. 

Since it is reasonable to suppose that 
the drag coefficients differed from one 
another by as much as a factor of two, 
some of the satellites would make twice 





Results of a_ search 
through newspapers 
published at the time 
of the 1913 meteor pro- 
cession. Triangles locate 
observers who reported 
seeing the shower; dots 
indicate papers that car- 
ried no local reports. 





Chan, 








centrated search along this projected path 
are compared with the work of Mebane 
along the Chant trace. Many of these 
newspapers were examined by me; the 
rest by reliable investigators recommended 
by state historical societies. I verified my 
ability to locate such items by checking 
newspapers along the Chant trace, even 
locating a few stories that had been over- 


as many revolutions as others. Thus, the 
entry of the cluster into the lower atmos- 
phere would be spread over a number of 
revolutions equal to at least half the 
total number of circuits made by any 
part of the cluster. Numerical integra- 
tions have failed to show way in 
which all the members of such a shower 
could disappear in one revolution. 


any 
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sky, two large bodies broke into 
which took approximately two 
also mentioned in Col. Winter’s 


written report, was believed by Chant to have been an illusion. 
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The most probabie explanation, it ap- - 


pears, is that the Cyrillids were formed 
from a single body, which had made a con- 
siderable number of revolutions around 
the earth. Eventually, perhaps as a re- 
sult of lunar perturbations, the perigee 
of the body came into the lower atmos- 
phere. The orbit then contracted, in the 
manner which has become familiar to all 
of us from artificial satellites: the semi- 
major axis and eccentricity of the orbit 
decreased. 

In each succeeding perigee passage, the 
atmospheric heating became greater, not 
only because the successive passes were 
slightly lower but, above all, because 
each revolution lasted longer than the 
previous one as the orbit’s eccentricity 
diminished steadily. 

Eventually, the heating became very 
great, and the body began to melt. Drops 
were swept from its surface. Some of 
these followed the main orbit out to 
apogee; others, formed earlier, were re- 
tarded more. In accordance with the now 
familiar paradox of drag _ retardation, 
these got ahead of the main body and 
prec eded it on the next (final) pass. To- 


TT 


meteorite coming into the atmosphere. 
The critical point is that at which the 
body has encountered a total mass of air 
equal to its own mass. For a rapidly 
descending object, this point is reached 
at a much lower level than for one 
moving nearly parallel to the earth’s 
surface. At this lower level, the denser 
air produces a strong drag, tending to 
split large drops. Hence, the droplets 
formed from a typical meteorite are much 
smaller (of the order of half a millimeter 
or less) than those from a_ re-entering 
artificial satellite. Small meteorite drop- 
lets have actually been recovered by E. 
L. Krinov in the U.S.S.R. (SKY AND 
TELEscoprE, September, 1959, page 617). 
The larger drops have been observed 
(but not actually recovered) during the 
descent of Sputnik II, according to L. 
G. Jacchia. 
Opik’s theory also permits us to make 
a rough calculation of the temperatures, 
rates of flow, thicknesses of the liquid 
layer, and other quantities, during the The dumbbell and drop forms of billi- 
production of the drops. The values tonites, found in the Malay Archi- 
found appear to be reasonable, agreeing pelago and named for the Island of 
with the physical characteristics of the Billiton, are shown actual size. 


=e tektites themselves. Opik also provides 
for calculating the masses of the bodies 
from the integrated luminosities. Despite 
the rather fragmentary information on 
Cyrillid brightnesses, it appears that they 
had individual masses in the range of 











While snowshoeing in Parry Sound, Walter L. Haight was astonished to see 
groups of dull reddish meteors moving from the west in apparently level 
flight. He sketched two groups of four or five bodies followed by a few scat- 
tered ones, making a total of about 14. He was most impressed by the slow, 
measured pace of the flight, estimating its duration as 14 to two minutes. 
Parry Sound is located about 120 miles north and slightly west of Toronto, 


tektites. 

From detailed studies of the chemistry 
of the latter, certain conclusions can be 
drawn. Their iron is all, or nearly all, 
in the reduced state (ferrous oxide). With 
solar furnaces working at the fusion tem- 


quite far from the Chant trace. peratures of tektites, F. Senftle and his 


gether with more drops formed on the 
final pass, they constituted the bodies of 
the shower. The main mass was perhaps 
identical with the “fine large star with- 
out a tail” mentioned by Chant as ending 
the procession. 

It is very unlikely that fracture played 
a significant role in the breakup, even if 
a pressure of 2,000 dynes per square 
centimeter acted on the body. This is 
a tenth the pressure a skier might exert 
on snow, and is not enough to fracture 
any ordinary solid substance. Over a dis- 
tance of 1,000 kilometers, however, work 
amounting to 2 x 10" ergs would be done, 
enough to melt a layer of stone two 
centimeters thick. Hence, melting is a 
much more probable mechanism for the 
breakup than is fracture. 

Detailed calculations have been made 
on this basis, using the theory developed 
by E. Opik. One of the most striking re- 
sults is that only bodies moving in grazing 
satellite orbits can yield drops the size 
of tektites. Such large drops (up to 15 
centimeters in diameter) require a very 
delicate equilibrium. Their surface ten- 
sion is not adequate to resist drag forces 
as powerful as those acting on a typical 


coworkers at the National Bureau of 





From Fenlon Falls, 68 miles northeast of Toronto, Walter Hl. Stevenson 
counted seven bright, white “stars” in the first group, A in his diagram. They 
were closely followed by a reddish glow, like the glare from a fire. A bright 
white “star” at B, estimated to be nearly as brilliant as the planet Venus, 
preceded several reddish clusters marked C. A shower of red meteors, D, con- 
cluded the spectacle. The objects had “about the angular speed of a flying 
crow” and passed less than halfway up the western sky. The entire display 
lasted an estimated three minutes. 
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Seventy-four miles northeast of Toronto, at Centreton, John T. Ormiston 

compared the lengths of the meteor trails with the trees 200 yards in front of 

him. The woods subtended an angle of about 55 degrees, and by comparison 
the longest meteor was some 25 degrees. 


Standards have found that only a few 
minutes are required to reduce ferrous 
In the same way, 


com- 


oxide from ferric oxide. 
they have shown that the 
plete lack of magnetism in tektites sug- 
few 


almost 
gests a heating time of at least a 
minutes. The lack of water points in the 
same direction. 

On the other 
tablished that 
nearly pure silica that appear in tektites 
tend to disappear after half an hour's 
heating. This heating 
time of tektites to roughly five to 15 min- 
utes, which is also how long the Cyrillids 


Barnes has es- 


filaments of 


hand, V. 


some fine 


ties down the 


were hot. 

It is even possible to form an idea 
of the pressures that prevailed during 
tektite formation, for they contain bub- 
bles in which the pressure is less than a 
thousandth of an atmosphere. 

The association of tektites with showers 
of the Cyrillid type is thus supported by 
tek- 


fusion, the 


evidence from the size and form of 
their 
duration of 


tites, temperature of 
and 
And the spotty dis- 
tektites 
with falls of 
with 


heating, possibly the 


pressures involved. 


tribution of known over the 
earth’s surface is consistent 
the Cyrillid 
of the 


meteor swarms. 


type and not those 


showers produced by ordinary 


By contrast, theories of the « 


tektites from terrestrial material, say by 


meteoritic impact, have serious trouble 
on most of these points. It is hard to 
see how an impact could yield velocities 
sufhcient to propel tektites for thousands 
enough to distribute 


and we fail 


of miles, but not 
the whole earth; 
from 


them ove1 


to find definite centers which the 


concentration decreases in all directions 
outward. 
It is the lack of 


water and magnetism in terrestrial mat 
to ferrous 


hard to understand 


the conversion of ferric 
brief time available 


ter, or 
iron within the very 
for heating the surface material. But most 
difficult of all is explaining the formation 
relatively 
tektites are 


of large drops in the 
meteorite, if 


steep 
descent of a 
thought to be meteoritic in nature. It is 
also difficult to account for the thorough 
melting of a substantial chunk of glass in 
the brief time of fall. 

On the whole, I feel that the evidence 
strongly supports the idea that tektites 
form in Cyrillids, 
and the ultimate origin of the body that 


showers such as the 
initiated this shower is of great interest. 
Perhaps it could even have been a chunk 
thrown from the moon by meteoritic im 
pact. The idea of a lunar tektite origin 
was suggested in this magazine by H. H. 
18 years (February, 1943, 


ago 


Nininger 


page 12). 


In many parts of the world, brown, green, and black tektites have been found, 

being named for the locations where they were originally picked up. These 

drops were found in Australia, where there are estimated to be several mil- 

lion. They are called australites, and have a common tektite shape, that of 

a button or a lens with a flange. Similar numbers of tektites lie elsewhere, 
but their distribution is spotty. 
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Q. Where in the sky is Hubble’s vari- 
able nebula? 

A. In Monoceros, at right ascension 
6" 36™.4, declination +8° 46’ (1950 co- 
ordinates). Also known as NGC 2261, this 
fan-shaped nebulosity has the variable 
star R Monocerotis at its tip. For a Palo- 
mar photograph, see Sky AND TELESCOPE 
for January, 1954, page 79. 

Q. Iam an amateur astronomer study- 
ing French. Is there some popular as- 
tronomy magazine in that language you 
would suggest for reading? 

A. L’Astronomie is a well-illustrated 
periodical, with articles by both profes- 
sional and amateur astronomers. It is 
published by the Société Astronomique 
de France, 28 Rue Serpente, Paris 6, 
France. For nonmembers, a year’s sub- 
scription (10 issues) costs 33 NF. 

Q. What basic set of eyepieces is sug- 
gested for a 6-inch, f£/8 reflector on an 
altazimuth mount? 

A. A 11-inch ocular is useful for star 
fields, clusters, and nebulae; a 1l-inch or 
*-inch for yeneral views of the moon and 
planets; and a }-inch for lunar and plane- 
tary observing under good seeing con- 
ditions. With reflecting telescopes, Kell- 
ner and orthoscopic eyepieces are gener- 
ally recommended. 

Q. What is meant by star names such 
as 6 G. Sagittarii or 34 G. Piscium? 

A. G. indicates that a star number is 
the one assigned in B. A. Gould’s Urano- 
metria Argentina (1879). This work con- 
sists of a catalogue and charts of southern 
stars to magnitude 7. In each constellation, 
the stars are numbered in order of right 
ascension. 

Q. How are daily sunspot numbers 
determined? 

A. By adding the number of visible 
spots to 10 times the number of spot 
groups. This total is multiplied by a 
constant, for most observers not far from 
unity, to bring the daily number into 
average agreement with a standard series, 
Zurich sunspot numbers. 
Much care and observing experience are 


such as the 


required to obtain consistent results. 

Q. What is an H-R (Hertzsprung-Rus- 
sell) diagram? 

A. It is a graph in which the vertical 
represents stars’ absolute magni- 
tudes, the horizontal scale spectral classes. 
intrinsically bright stars are near the top 
of the diagram, faint ones below; hot, 
blue stars are toward the left, cool, red 


scale 


ones to the right. 

Q. How fast does an asteroid appear 
to move with respect to the star back- 
ground? 

A. At opposition, the westward mo- 
tion of a typical asteroid is about 10 to 
12 minutes of arc per day. 


W.E.S. 





La Plata Observatory, founded in 1882, has long been active in Southern Hemisphere astronomy, and has been the source 

of numerous star catalogues. In the left foreground is the building of the 74-inch Repsold meridian circle. Just right of 

center is the dome for the 314-inch reflector, and behind and farther right, that of the 17-inch refractor. The main build- 
ing extends out of the picture to the right. La Plata Observatory photograph. 


CONFERENCES AT LA PLATA 


STROMETRY and stellar evolution 
A were the subjects of international 
meetings held November 7-12, 1960, 

at La Plata Observatory in Argentina, on 
the occasion of the 150th anniversary of 
that After a 
joint opening session, in which directon 


country’s independence. 
Reynaldo P. Cesco described the observa- 
tory’s past accomplishments and future 
plans, the attending scientists participated 
in two separate programs. 

[he astrometry and celestial mechanics 
conference featured papers on meridian 
astronomy by S. Slaucitajs of La Plata, 
G. M. Clemence and F. P. Scott of the 
U. S. Naval Observatory, R. H. Stoy, 
Cape Observatory in South Africa, and 
M. S. Zverev of the Pulkovo Observatory. 
H. M. Jeffers, Lick Observatory, spoke on 
double stars, while J. Schilt of Columbia 
University discussed galactic dynamics. 
Dr. Cesco and Dirk Brouwer, Yale Uni 
versity, gave papers on problems of celes 
tial mechanics. : 

\ highlight of the astrometric program 
excursion to the new 
Plata Ob 
Leona in 


three-day 
station of La 


was a 
Felix Aguilar 
servatory. It is located at La 
Santa Cruz province, deep in Patagonia 


to Rio Gallegos, stayed there overnight 
and then flew to Lago Argentino. The 
bus trip from there to La Leona requires 
two river crossings by ferry, but it is 


1B) ord a 


4 @s 


* 


‘ “4 : 
" \ Y . 
* ? af 
¥ 


about 1,300 miles southwest of Buenos 
(Sky AND ‘TELEscopE, December, 
page 61). In reach the 


\cuilar station, delegates flew first 


\ires 
1955, 


Felix 


order to 


>, 


peut 


. S 


: 4 a  - 
“wy ae” Ve * Be’ + 4 


Standing on the steps of the 314-inch reflector’s building, these are members 

of the astrometry and celestial mechanics conference who gathered from four 

continents to discuss future work, mainly on star positions and stellar mo- 
tions. All photographs with this article are courtesy Otto Struve. 
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The astrophysics symposium at La Plata drew its participants from Argentina, England, Mexico, and the United States. 
This group exchanged new views on stefiar evolution, the evolution of galaxies, and the creation of the elements. 


expected that communications with the 
station will soon be greatly improved. 

\t the present time, the Cape Observ- 
atory is the only one south of the equator 
where fundamental meridian observations 
‘are in progress, and thus the fundamental 
system of star positions at high southern 
declinations depends on work with a 


single instrument. The main object of 
the Felix Aguilar station will be to im- 
prove this situation. At its high southern 
latitude, nearly 50°, many southern stars 


are circumpolar and easily observable 
when on the meridian below the pole as 
well as above it. 


Lick 


meridian 


Observatory has made its 6-inch 


circle available to the new 
station. Completely overhauled and mod- 
being 
built 


astronomers 


ernized, the instrument is now 


yiers in the solidly 
| 


Plata 


erected on 


house. La 


i 
: | 


meridian 


a4. 


> 


&, 


hope that the station can be in operation 
in two or three years. 

The astrophysics symposium was ar- 
ranged by 
cently announced that the National Uni- 
versity of La Plata has 


drawing up of plans to erect an 84-inch 


Jorge Sahade, who has re- 
authorized the 
reflector, which is to be a duplicate of 


Kitt 


Arizona. 


the one now being constructed at 
Peak National Observatory in 
Ihe Argentine astronomers have already 
blanks for th 
Works. 
Among the papers were two by George 
H. Herbig, Lick Observatory. He dealt 
with the small 
mass, and presented new results on the 


ordered the optics from 


Corning Glass 


contraction of stars of 


structure and other properties of T Tauri 
variables and dwarf emission-line M stars. 
Such 
Mexican astronomer G 


aes 


discussed by the 
Haro. 


stars were also 


sag 
a 


"Pima wd ee ea Wl 


Martin Schmidt, of California Institute 
of Technology, reported that in the An- 
dromeda galaxy, M3l, the  helium-to- 
hydrogen ratio is about the same in all 
of its ionized hydrogen (H-II) regions. 
He suggested that the formation of mas- 
sive stars may depend upon the third 
power of the gas density, while the for- 
mation rate of solar-type stars may have 
been uniform. He believes that 
the white dwarfs in the Milky Way can 
fraction of its 
total mass, and he predicted how the 


almost 


comprise a_ substantial 
luminosity and color of stars in the solar 
neighborhood would change with time. 

From Mount Wilson and Palomar Ob- 
servatories, Halton C. Arp compared the 
properties of variable stars in the Milky 
Way and in the Small Magellanic Cloud. 
He showed that Cepheid variables in the 
Hertzsprung-Russell dia- 
unstable 
roughly along a line of constant period 
He emphasized that Mag- 
ellanic Cloud giants evolve differently 
from those in the Milky Way system. 

Also from Pasadena, Allan R. Sandage 
brought a new determination of the ages 
of the oldest galactic clusters, using F. 
Hoyle’s most recent stellar models. For 
M67 in Cancer he estimates an age of 
nine to 10 billion years, and for 
NGC 188, 16 billion years. The latter 
value is smaller than given in Otto 
Struve’s article, “Ages of the Stars” in 
September, 1960, 140. 

Dr. Sandage pointed out that the dif- 
ference between the old and new values 


region of the 


gram where stars are evolve 


of pulsation. 


from 


page 


is due to two factors: adoption of a new 
apparent brightness for the sun, deter- 
mined by J. Stebbins and G. Kron, which 
leads to a solar absolute bolometric mag- 
nitude of 4.76, instead of 4.63; and a 
revision of the distance modulus of 
NGC 188 by 0.15 magnitude to correct 
for the slight evolution of the faintest 


Otto Struve (left), director of the National Radio Astronomy Observatory, and 

Dirk Brouwer, director of Yale University Observatory, took part in the astro- 

physics symposium and the astrometry conference, respectively, and supplied 

the material on which this report is based. Both received honorary doctoral 
degrees from La Plata National University. 


stars from the zero-age main sequence. 
Ihe first factor increases the actual lu- 
minosities of stars of a given bolometric 
magnitude by 14 per cent, and therefore 
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Geoffrey Burbidge, Yerkes Observa- 
tory, spoke on the origin of elements. 


decreases the ages of all stars that were 
computed on the basis of a solar value 
of 4.63. 

The ages of the oldest globular clusters 
are now believed to be 22 x 10° years 
for M13, and 26 10° years for M3 and 
M5. These ages are considerably greater 
than that of NGC 188, even though the 
breakoff point on the main sequence is 
almost identical for NGC 188, M3, and 
M5. The ages differ because the evolu- 
tionary rates depend on stellar metal 
abundances, which are different in glob- 
ular and galactic clusters. 

The new ages of both types of clusters 
ereatly exceed the time interval since 
the beginning of the expansion of the 
universe of galaxies, which would be a- 
bout 8 10° years, using a Hubble con- 


kilometers per second per 
that 


ages 


stant of 75 


megaparsec. Dr. Sandage suggested 
cluster 


this difference from the 
might be due to incorrect nuclear 


lution times. It is also possible that cos- 


evo- 


mological theory is incorrect or that the 
quantity called the deceleration param- 
eter, obtained from the observed mag- 
nitude-red-shift relation, may not be cor- 
rect. 

Other speakers included M. Jaschek, 
of La Plata, on peculiar and metallic 
Dr. Sahade, on the evolution 
binaries, and C. M. Varsavsky, 
University of Buenos Aires, on 


line stars, 
of close 
National 
the period-eccentricity relation for double 
[wo Yerkes astronomers, Geoffrey 
Burbidge, spoke respec- 
nucleosynthesis 


stars. 
and Margaret 
tively on the 


theory, and some aspects of extragalactic 


status of 


astronomy bearing on stellar and galactic 
evolution. Otto Struve presented a work- 
ing hypothesis regarding the evolution 
of galaxies that are members of large 
clusters, and he called upon to 
summarize the symposium. 

At the joint 
and astrophysicists, Olin J. Eggen, from 
the Royal Greenwich Observatory, pre- 
sented a paper on “‘Kinematical Groups 
of Old Stars,” and S. Vasilevskis, Lick 
Observatory, asked to lead the dis- 
cussion. 


was 


session of astrometrists 


was 


OBSERVING THE SATELLITES 


Exptorer VIII 


AND THE IONOSPHERE 


OR MANY YEARS, the earth’s iono- 

sphere could only be studied indirectly, 
chiefly by its effects on radio propaga- 
tion. It was found that this electrically 
conducting portion of the upper at- 
mosphere is like a many-layered cage 
surrounding the earth; some radio fre- 
quencies can escape through the meshes 
of the cage, while others are reflected 
back to ground. These effects, which 
vary greatly, are largely due to the iono- 
sphere’s free electrons, liberated by solar 
ultrayiolet radiation and X-rays. 

More recently, sounding rockets and 
artificial satellites have obtained direct 
measurements of the composition of the 
ionosphere. Thus, Sputnik III data have 
shown that between 150 and 600 miles 
altitude the positive ions are predomi- 
nantly oxygen atoms that have lost a 
single electron. This same satellite, when 
traveling in sunlight, could pick up elec- 
trons fast enough to maintain a negative 
potential of seven volts with respect to 
its surroundings. The ionosphere’s F-2 
layer, where free electrons are most abun- 
dant, has a few million of them per cubic 
centimeter. Above the F-2 layer, which is 
some 180 miles high, this number de- 
creases much less rapidly than below it, 
according to the data from Sputnik I. 

Direct exploration of the ionosphere is 
the principal purpose of the American 
satellite Explorer VIII, launched on No- 
vember 3, 1960, at 5:23:10 Universal time 
from Cape Canaveral, by the National 
Aeronautics and Space Administration. 
The new 90.0-pound instrument package 
closely resembles Explorer VII, sent aloft 
on October 13, 195Y. It is a squat cylinder, 
30 inches in diameter, capped on both 
ends with broad cones that make the over- 
all length also 30 inches. 

The launching vehicle was a Juno II, 


ELECTRIC FIELD METER 
R_F IMPEDANCE PROBE | 


whose first stage consisted of a Jupiter 
IRBM with enlarged fuel tanks. The 
next three propulsion stages were powered 
in turn by 11, three, and one modified 
Sergeant solid-propellant rockets. 

Since Explorer VIII was intended to 
investigate a wide range of altitudes, a 
rather eccentric orbit was achieved by al- 
lowing the vehicle to coast upward for 
only 4} minutes following the three- 
minute burning time of the Jupiter boost- 
er. Half a minute after coasting ended, 
all stages had fired, and the exhausted 
final rocket was separated from the pay- 
load two minutes later. 

When the probe entered orbit at a 
relatively low perigee height of some 263 
miles, it was traveling 18,145 miles an 
hour, fast enough to carry it up to about 
1,428 miles at apogee. Closely similar 
orbits are being followed by the satellite 
(1960§1) and its empty rocket casing 
(19602), a 12-pound object measuring 
six by 68 inches. Both had perigee-to- 
perigee periods of about 112.75 minutes 
initially, and orbital inclinations of 50.0 
degrees. 

Shortly after the payload separated, it 
released a pair of 30-gram weights, each 
unwinding a 206-inch-long wire from 
around the satellite’s midsection, thereby 
slowing its rotation from the initial 450 
r.p.m. When the wires were fully ex- 
tended, they parted from the satellite, 
and a second pair of weights unwound 
two 10-foot sections of dipole antenna. 
The final spin rate of the package was 
30 r.p.m. 

Unlike Explorer VII, the new satellite 
does not carry solar cells. Instead, power 
is provided by eight packs of mercury 
batteries, which together with their hous- 
ings weigh 32.3 pounds. These operate 
the experiments, the command receiver, 
and the 108.00-megacycle transmitter. This 
last telemetry channels, and is 
expected to function continuously for 


has six 


Explorer VIII, launched on November 3, 1960, is gathering information on the 
earth’s ionosphere. This drawing is courtesy Marshall Space Flight Center, 
National Aeronautics and Space Administration. 
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two or three months, at 
level of 0.1 watt. 
Explorer VIII carries equipment for 
several different kinds of measurements 
of conditions in the ionosphere, and for 
evaluating the local disturbances produced 
in the ionosphere by the presence of the 
satellite itself. The 10-foot 
dipole antenna, already mentioned, serve 
impedance probe, 


an average pow el 


sections of 


as a radio-frequency 
measuring the effect of free electrons on 
the capacitance of the dipole. 

Another instrument, called a Langmuir 
probe, has an insulated disk whose elec- 
trical potential with respect to the satel- 
lite’s aluminum skin can be varied. The 
current flowing to the disk from sur- 
rounding particles is measured. At posi- 
tive potentials, electrons carry a m 
larger part of the current than w 
slower-moving, heavier ions. By sweeping 
through a range of voltage, the speeds of 
the electrons can be determined, provid- 
ing a measure of their temperature. This 
is not necessarily the same as the gas 
temperature, and the comparison is of 
much importance in ionospheric physics. 

Five ion traps the 
satellite to measure the mass distribution 
and concentration of charged particles. 
One trap has a single grid, mounted in 
front of a collector plate and flush with 
the satellite’s skin; each of the other traps 
has four concentric grids and a plate. 

An electric field meter, located on the 
axis of the payload, is used to measure 


are mounted on 
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Above: The new magnetic stabilization system of Tiros 
II weather observation satellite is being tested inside 
this spherical cage, designed to produce magnetic fields 


simulating the earth’s. 


Left: The top of the rocket launching vehicle of Tiros 

II, shown before installation of the nose fairing. This 

was the second successful shot in NASA’s program of 

weather observation and forecasting feasibility studies. 
Both pictures courtesy NASA. 


field caused by the ion 


This ex- 


the static electric 
sheath surrounding the satellite. 
periment will allow an evaluation of elec- 
trical drag forces, which might add meas- 
urably to the resistance offered by the 
atmosphere. Because this equipment 
drains much power from the batteries, it 


is not operated continuously as the other 
experiments are, but only intermittently, 


on ground command. 

Not all of Explorer’s instruments are 
for ionospheric studies. There are four 
thermistors to measure internal and exter- 
nal temperatures, and an aspect indicator 
monitors spin and orientation. T'wo types 
of micrometeorite detectors are testing 
the hypothesis, suggested by Explorer I 
data, that many of these tiny particles 
are actually traveling in very elliptical 
orbits around the earth. In one method, 
calibrated microphones attached to sound- 
ing boards the frequency of 
impacts and their momenta. The other 
detector is a photomultiplier tube with 
an aluminum-coated window. This de- 
termines the brightness and duration of 
the flash when a micrometeorite strikes, 


measure 


giving information about its kinetic en- 
ergy. In this way, the masses and speeds 
of the particles can be deduced. The re 
lation between speed and distance from 
whether or not 
fact tiny natural 


the earth should tell 
micrometeorites are in 


satellites of the earth. 


NASA 
by othe 


further 
methods, 


plans ionosphere _ re- 


search including a 


radio-sounding satellite presently known 
as $-45. Probes are also scheduled for the 
vicinity of the moon, where Lunik II ob- 
tained evidence of an ionosphere, and 
for other planets. 


ANOTHER WEATHER-RESEARCH 
SATELLITE 


IROS II, another meteorological satel- 
lite, is continuing the work of its 
predecessor, described here in the June, 
1960, issue, page 459. The new one was 
launched from Cape Canaveral at 11:13:04 
Universal time on November 23, 1960, 
by a Delta vehicle like the one used for 
Echo I (October issue, page 200). The 
final stage is in orbit as 1960x%2, the 
weather package being 1960x1. The lat- 
ter weighs 280 pounds and has the same 
size and shape as Tiros I; it is also fitted 
with the same number of solar cells (9,260). 
Since the cameras worked well the first 
time, similar ones are being used again, 
but the wide-angle television system did 
not perform as well as expected during the 
first five days Tiros II was in orbit. When 
it failed in mid-June, Tiros I had trans- 
mitted 22,952 images, about three-fourths 
of them from the wide angle. For the 
new satellite, 85 per cent of 312 narrow- 
field television pictures are useful cloud 
records. 

There are also two radiation experi- 
ments aboard the new Tiros, with a three- 
watt transmitter operating at 237.8 mega- 
cycles to relay their information. One 





experiment has five detectors: 1. A 7-30- 
measure the infrared 
earth and its atmos- 
phere combined. 2. A more sensitive 
8-12-micron unit for a “window” where 
the cloudless atmosphere is transparent. 
This device will give temperatures of 
cloud tops or of the earth’s surface, de- 
pending on local weather conditions. 3. 
A monitor for a narrow band near 6.3 
where water vapor radiates 


micron sensor to 
radiation of the 


microns, 
energy. 

4. A wide-band unit covers the spec- 
trum from the ultraviolet to the near in- 
frared, 0.2 to microns, to measure 
the earth’s albedo. 5. A photocell sensi- 
tive in the visible region from 0.5 to 
0.7 micron provides data to correlate the 
other four sensor readings with the tele- 
vision pictures. This is needed because 
the cameras are set parallel to the spin 
axis of the satellite, while the sensors are 
canted 45 degrees to the the 
rotation will cause them to sweep strips 
of the earth below ther. 

The second radiation experiment has 
two sensors: one white, the other black. 
These measure the heat balance of the 
earth’s area that is scanned by the wide- 
angle camera. Surface observations from 
at least 15 nations are to be correlated 
with the pictures and other information 
from the satellite. 

An important new method of control- 
ling the orientation of the spin axis is 
being tested with Tiros II. Surrounding 
its base is a coil of aluminum wire that 
can be energized by ground command, 
thus making the satellite act as a magnet. 
Its interaction with the earth’s magnetic 
field will produce a torque causing the 
body to precess. In addition, there are 
five pairs of small spin rockets. On the 
third day in orbit, two sets were fired 
to increase the spin rate of Tiros II 


five 


axis, so 


from about eight to 13.9 revolutions per 
minute. 

The chief ground stations maintaining 
contact with this satellite are at Ft. 
Monmouth, New Jersey, and San Nicolas 
Island, California. Besides the three-watt 
transmitter, this Tiros has two 235.0- 
megacycle units fot the television cameras 
and two low-power tracking beacons op- 
erating at frequencies of 108.00 and 
108.03 megacycles. 

In addition to the payload and its final 
rocket stage, two more parts, designated 
x3 and x4, are being followed by Space 
Track. Possibly these are the weighted 
cables used for reducing spin after orbit 
was attained. ; 

The inclination of the orbits of all 
of these is about 48.6 degrees to the plane 
of the earth’s equator. They had initial 
periods of revolution from node to node 
of 98.19, 98.14, 98.17, and 98.32 minutes, 
for xl, x2, 3, and x4, respectively. The 
first of these, the Tiros il satellite pack- 
age itself, had perigee and apogee heights 
initially amounting to about 380 and 463 
miles. 


DiIscovERER XVII 


AJOR IMPROVEMENTS in space 

technology were tested for the first 
time with the Discoverer XVII launching 
from Vandenberg Air Force Base in Cali- 
fornia on November 12, 1960, at 20:42:33 
Universal time. This was called “the most 
successful operation in the Discoverer 
series” by the U. S. Air Force Ballistic 
Missile Division, following the airplane 
recovery of the re-entry capsule after more 
than two days in space. 

The orbiting vehicle was an enlarged, 
improved rocket. The Agena B, 25 feet 
long and weighing 15,500 pounds, is more 
than six feet longer and 7,000 pounds 
heavier than the Agena A. The most im- 





DIAMETER OF VENUS 


The precise size of the planet Venus 
has long been somewhat uncertain, for 
measurements of its disk with ordinary 
micrometers are subject to many kinds of 
systematic error. Moreover, all direct op- 
tical determinations of the diameter refer 
not to the solid surface of the planet, but 
to the heavy layer of clouds enshrouding 
it. A new and much more reliable result 
has now been derived from visual, photo- 
graphic, and photoelectric observations of 
the occultation of Regulus by Venus on 
July 7, 1959 (see page 483 of Sky AND 
Teescore for July, 1959, and page 606, 
September, 1959). 

The data from two dozen observatories 
in the Eastern Hemisphere were used by 
G. de Vaucouleurs and D. H. Menzel of 
Harvard Observatory, who report their 
results to the British journal Nature. 

As the planet passed in front of the 
star, the latter disappeared and reap- 
peared gradually — because of differential 
refraction of its light by Venus’ atmos- 


phere. The Harvard astronomers chose 
for the duration of the occultation the 
interval between times of half brightness. 
This gave a value of 12,330 kilometers for 
the diameter of an atmospheric shell some 
65 kilometers above the planet’s clouds. 
For the solid globe of Venus, if the cloud 
top is 27 kilometers above the surface, as 
the temperature data suggest, the diame- 
ter is 12,146 kilometers (7,547 miles), with 
an uncertainty of about 12 kilometers. 
This is 0.952 the mean diameter of the 
earth, and differs little from the best 
previous data. 





CORRECTION 
On page 329 of the December, 1960, 
issue, the number of solar flares that had 
been catalogued up to the end of 1956 is 
given as 438. This figure, however, refers 
only to flares of importance 2+ or greater; 
it does not include the more numerous 
lesser events of importance | and 2. H. L. 
Bondy, Flushing, New York, quotes M. 
Waldmeier as saying that 927 flares were 

observed from 1935 to 1944. 


portant advance was its new engine, 
vhich permits doubling the burning time. 
In the earlier model, the thrust nozzle 
was plugged to sustain sea-level pressure 
until combustion began, but in the new 
design an initial squirt of oxidizer into 
the chamber provides the needed pressure 
for spontaneous ignition of the fuel. 
This firing method permits a second start 
in space when necessary. 

Special attention was given to stabilizing 
the Agena vehicle, with apparent suc- 
cess. When the Discoverer XVII capsule 
was released on the $3lst revolution, it 
descended in plain view of four C-119 air- 
planes, one of which snatched it in mid- 
air. More elaborate equipment now per- 
mits complete control over initiating the 
Discoverer recovery sequence, instead of 
relying on preset programs as previous 
Discoverers had. 

Fortuitously, Discoverer XVII 
launched soon after a very intense solar 
flare had erupted, so the experimental 
material in the 300-pound capsule was 
subjected to some exceptionally heavy 
radiation. Biological specimens included 
a preparation of the human _ protein 
gamma globulin, cultures of human tis- 
sues, mold spores, and algae. A radiation 
dosimeter and a pack of photographic 
emulsions for recording nuclear particles 
also were aboard. 

The Agena continues to travel in an 
orbit inclined 81.86 degrees to the earth’s 
equator. Known as 19600, its initial 
period was 96.5 minutes, with perigee 
and apogee heights of 115 and 618 miles. 


was 


SpuTNIK VI 

NOTHER animal-carrying spaceship 

was placed in orbit by the Soviet 
Union, according to Russian press reports 
of last December Ist. The cabin was simi- 
lar to the one successfully retrieved on 
August 20, 1960 (see Sky AND TELESCOPE 
for October, page 201, and November, 
page 274). 

Like Sputnik V, the vehicle carried two 
dogs and other animals and plants. It 
weighed 4,563 kilograms, a little more 
than five tons. Its initial period was 88.6 
minutes in an orbit inclined 65 degrees 
to the equator, according to Soviet scien- 
tists. 

Space Track figures give initial peri- 
gee and apogee heights of only 116 and 
160 miles, respectively, for Sputnik VI 
(196091) with similar values for its launch- 
ing rocket (196092). Several hours after 
Space Track announced that the former 
was no longer in orbit, Soviet sources con- 
firmed that an attempt had been made 
to recover the cabin on December 2nd, 
during its 18th revolution, but that it had 
burned up on re-entry. The rocket also 
entered the atmosphere either that day or 
early on December 3rd. 

MARSHALL MELIN 
Research Station for Satellite Observation 
P. O. Box 4, Cambridge 38, Mass. 
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At 2:15 p.m. Eastern standard time on September 17, 1960, Edgar Everhart, Mansfield Center, Connecticut, photographed 

the rare anthelion or antisun (H in the diagram opposite). It occurred on the bright parhelic circle, and through it was 

an oblique cross, whose arms (I and J) made an angle of 120 degrees. Twenty degrees below the anthelion was what 
appeared to be another arc (K). All of the photographs with this article are reproduced from Kodachrome originals. 


The Solar Halo Complex of September 17, 1960 


EDGAR EVERHART, Uvniversity of Connectic: 


AST September 17th the skies over 
L southern New England and Long 

Island were covered with circles, 
crosses, and arcs, some white and others 
brightly colored. These beautiful halo 
phenomena were caused by sunlight re- 
flected and refracted by ice crystals high 
in the air. 

Iwo of the most spectacular halo dis- 
plays recorded in this country were seen 
on January 10, 1918, at Boulder, Colo- 
rado, and on March 8, 1920, at Ellendale, 
North Dakota. Descriptions of them can 
be found in W. J. Humphreys’ Physics of 
the Air (1929). Last September's event 
was at least comparable to these famous 
cases, though all three differed from each 
other. 

The commonest feature of halo dis- 


The noncircular solar halo is seen in 
this picture curving from top left to 
bottom right. The small ring around 
the sun is a lens-flare effect that oc- 
curred inside the camera. 
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The author here identifies the features 
mentioned in this article, the sun be- 
ing 34 degrees high, at 2:15 p.m. EST. 


plays is a ring of 22 degrees radius around 
the sun or moon. This ring is colored 
red on the inside, changing to yellow and 
then white on the outer edge. It is caused 
by refraction of light through hexagonal 
needlelike ice which sometimes 
thin 
phenomena, although less common, are 


crystals 


occur in cirrus clouds. Associated 


sundogs or parhelia, 22 
the right and left of the sun, and vertical 
The did not 
have these patterns, but did show several 


to 30 degrees to 


sun pillars. recent event 
rare, 
At 2:00 p.m. Eastern standard time I 


almost unique, features. 


was alerted to the halo complex by Wil 
bur Widmer, and proceeded to photo 
graph and sketch it. film 
was used with a Miranda camera having 
35-mm. 


Kodachrome 


a wide-angle ‘Travegon lens of 


focus. The exposures were 1/60 second, 
at f/11 

from it. 
more detail than noticed visually, and also 


allow angular measurements to be made. 


toward the sun and’at f£/8 away 
The color transparencies show 


The most prominent feature was the 


ring around the sun, labeled A in my 
sketch. It 
sun centered vertically within it. 


was not circular, nor was the 
Its top 
was 22 degrees from the sun, the right 
and left sides 30 degrees, and the bottom 
28. From inside out, its colors were red, 
yellow, the sketch, ring 
A is drawn from the photographs and 
from visual observations by Mr. Widmer, 
Felix Yokel, Donald Richardson, Eliza- 
beth Everhart, and myself. The first two 
of these had watched the display for 
several hours, and reported that the ring 


and white. In 


was circular at first, becoming distorted as 
the day progressed. 

The peculiar shape of ring A was the 
the display, since 
it is not either in Hum 
phreys’ book or in M. Minnaert’s The 
Nature of Light and Colour in the Open 


most novel feature o/ 


mentioned 


Air (1954). They refer to the circum 
scribed halo formed by upper and lower 
tangent arcs to the 22-degree halo, and 
this has a horizontal extent varying with 
the altitude of the sun. But a circum- 
scribed halo should pass 22 degrees above 
and below the sun, and this does not 
agree with the observations of ring A. 

In the original negative of the lower 
picture opposite, there is an indistinct 
boundary of 22-degree radius outside of 
which the sky is brighter. This appears 
on several other transparencies, and was 
also seen by Mr. Richardson. Marked B 
in the drawing, it is possibly a trace of 
the 22-degree halo. 

The white parhelic circle, C, passed 
through the sun and extended com- 
pletely around the sky, parallel to the 
It is caused by reflection from 
Bows D 
and E are tangent 
arcs to the halo of 46 degrees, caused by 
refraction from ice crystals with horizontal 
axes. They were brightly colored with 
red nearest the sun, followed by yellow, 
Though 
the 46-degree halo itself was missing when 
the photographs were taken, a faintly 
F, was seen briefly a 
Mr. Yokel, John 


horizon. 
the vertical faces of ice crystals. 


so-called infralateral 


ereen, and white in that order. 


colored arc of it, 
hours earlier by 
Lauria. 


few 
Landry, and G. 


Mr. Everhart’s many 
photographs of the Sep- 
tember 17th halo phe- 
nomena included this 
one of the intersection 
of the noncircular arc 
(upper left) with the 
horizontal parhelic cir- 
cle (above center), while 
part of a tangent arc 
shows in the lower right. 
The sun is to the left 
(out of the picture). 
The side of the tangent 
arc D nearest it was 
bright red, and looked 
like a rainbow except 
that there was no blue, 
this color being replaced 
by white. The smallest 
distance from the arc to 
the sun was measured 
by the author as 45 de- 
grees, plus or minus two 
degrees. This value 
agrees well with the 46 
degrees expected. 


Another photograph showed a bright 
region G, 14 degrees long, centered on 
the parhelic circle about 120 degrees from 
the sun. This may have been an elon- 
gated and diffuse parhelion of 120 de- 
grees, but was not observed visually. 

Ihe very rare anthelion or countersun 
appeared at H, opposite the sun on the 
parhelic circle. It was centered on a 
spectacular St. Andrew’s cross, - white 
against the blue sky, lasting only 15 min- 
utes. Oblique arcs I and J, forming the 
cross, stretched symmetrically across the 
sky on either side of the zenith, nearly 
to ring A. Visually, it did not seem that 
they would pass, if extended, through the 
sun, nor did they approach A tangentially. 

About 20 degrees below the anthelion, 
halfway to the horizon, was a white arc 
K. It arched slightly downward to the 
northwest horizon, and apparently was 
not centered on the antisolar point below 
the horizon. I have not seen any printed 
reference to such a feature, which may 
not have been a halo. 

At 2:30 p.m., the entire complex sud- 
denly faded, and the sky quickly became 
covered with tufts of altocumulus clouds. 


ED. NOTE: Herbert A. Luft, Oakland Gar- 
dens, New York, also reported this display 
see page 29). 





Mercury appears as a small round dot near the top of the sun’s disk, a half 
inch inside the solar outline. William C. Atkinson, New York City, took this 
half-second exposure on Kodak Autopositive film at 15:36:03 Universal time. 
His instrument was a 4}-inch Newtonian reflector. The large sunspot at the 
right was nearly central during the great November aurora (see page 37). 


ELESCOPES across half the world 
viewed and photographed Mercury's 
passage in front of the sun’s disk on 


1960 been 
SKY AND 


November 7, Reports have 
ol obser 


North 


America, and as far across the 


received by [ ELESCOP! 
vations made in western Europe, 
and South 
Pacific as Australia. 

Many correspondents had devoted par 
timing the contacts, 


ticular attention t 


the four stages of the transit when the 
disk of Mercury is tangent to the solar 
disk. Their 


tabulated here, affording rich material for 


numerous observations are 
analysis. 

Strictly speaking, contact I is an un- 
observable event with ordinary telescopes, 
being the moment when Mercury is ex 
rhe 
recognition of a visible notch in the sun’s 
unpre 


ternally tangent to the sun. first 


edge is necessarily later, by an 
dictable amount. At several previous 


transits, however, spectroscopic equipm¢ nt 
has been used to show Mercury in silhou 
ette against the solar chromosphere just 
first contact, allowing a_ useful 
timing of this event. 

here are 188 


expressed as 


before 
Listed timings of the 


other contacts, Universal 


times. For each, the predicted time fo 


the observer's location has been computed 
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from the approximate formulae on page 
306 of the American Ephemeris for 1960. 
(In using those equations, the conversion 
from Ephemeris to Universal time has 


Findings 


from Mercury's 


Transit 
JOSEPH ASHBROOK 


been taken as —35 seconds.) Lastly, for 
each observation, the difference between 
the observed and the computed times is 
given under the heading O — C. 

\ number of observations, some of ex- 
cellent quality, were received too late for 
inclusion in this analysis. A few very dis- 
cordant results were omitted; the 
have been incorrectly transcribed. 


times 
may 
\ll timings listed are believed to have been 
made with the aid of WWV or CHU radio 
time signals, or their equivalent. 

The large table gives the observers’ lo- 
cations in order of longitude. Limitations 
of space do not permit naming of time- 
keepers and assistants, even though they 
played a vital part in the success of the pro- 
gram. Also, certain reports from groups 
listed only averages and not each indi- 
vidual’s timings. 

For coniact II, 
tions. Few correspondents mention hav 
ing observed the black drop, the dark 
ligament sometimes seen connecting Met 


there are 50 observa 


cury to the sun’s edge for a brief interval 
at this stage. The bulk of these observa- 
tions evidently refer to internal tangency, 


At Macalester College, St. Paul, Minnesota, students used the horizontal tele- 

scope arrangement shown on the front cover to obtain a large projected image 

of the sun, allowing astronomy instructor Sherman Schultz, Jr., to demon- 
strate the November transit to over 200 persons. 





rather than the breaking of the black 
drop. The unweighted average of the 
timings indicates that II occurred 1.8 
seconds earlier than predicted. The mean 
error of one observation is about +15 
seconds, but the range in quality is ob- 
viously great. 
Similarly, the 81 timings of contact II 
indicate that it took place 10.6 seconds 
early. Thus the duration of the transit, 
from II to III, comes out about nine sec- 
onds shorter than predicted. We may 
compare this result with that from the 
1953 transit, where the interval from II 
to III was 27 seconds shorter than calcu- 
lated. A similar discrepancy was found 
for the intensively observed transit of 
November 11, 1940. There is no straight- 
forward explanation of these abnormally 
short durations, apart from systematic be ; 
errors in contact timings. Left to right, in this observing group at Lincoln High School, San Jose, 
There is a wide spread in the 56 tim California, are D. Taylor, K. Wells, C. Rubin, and G. Pritchard. 


OBSERVED AND COMPUTED CONTACT TIMES FOR MERCURY’S TRANSIT — NOVEMBER 7, 1960 
Key to the observer's numbers is given in the table on pages 18 and 19. 
CONTACT II No. Observed Computed O-C No. Observed Computed O-C No. Observed Computed O-C 
No. Cihciread Computed O C hm s hm s s hm s hm s hm s hm s s 
hm s hm s » 143657 143644 413 190927 1909 44 191118 191138 -—20 
143654 143624 4 D: 37 07 3645 +22 09 09 09 45 25 i336. = 33 
36 36 ( 09 31 09 45 25 1138 —-—135 
) 36 CONTACT III yf 09 30 09 45 20 11 38 18 
36 2 lo. Observed Computed > 09 28 09 45 14 136 - a 
36 hm s hm 5s ; 7 09 47 09 4: 22 ; — 1G 
36 3 191038 191045 09 45 09 4! 39 : + | 
36 } 10 34 10 40 09 39 09 45 15 
10 39 10 53 09 50 09 45 
36 ' 09 09 09 23 é 09 45 09 46 
36 - 09 02 09 25 ‘ 09 44 09 46 
36 ¢ 09 2 09 28 ) 09 32 09 45 
355 09 09 36 : 10 38 09 46 
36 09 09 36 09 43 09 47 
5 09 09 36 ‘ 09 05 09 48 
09 09 36 , 09 38 09 48 
09 09 32 09 24 09 49 
09 09: 10 20 09 49 
08 5¢ 09 36 : 09 47 09 50 
09 09 46 09 51 
09 3: 09 48 09 51 
09: 10 42 09 51 
09 09 57 09 41 
09: 09 38 09 56 
09: 09 28 09 56 
09: 09 01 09 56 
09: 09 34 09 56 
09: 09 48 09 55 
09: 09 42 09 56 
09: 09 55 09 56 
09: 10 25 10 03 
09: 09 13 10 04 
09 3 10 10 1005 
09: 10 00 10 06 
09 3 10 05 10 06 
09 44 09 54 10 04 
09 39 10 02 10 07 
09 40 09 51 10 36 


a = , CONTACT IV 
Q « P ’ Observed Computed C 


09 38 . hm s hm s s 97 
09 39 : 22 AS IZS ae) 99 12 41 
09 43 ¢ a 14 100 1117 
09 42 ¢ 2 101 11 58 
36 09 42 : ) ; — $31 102 1153 06 
36 47 { 09 42 ) J : — 43 103 11 58 2 06 
36 45 09 42 f q -58 104 11 59 12 06 
36 47 ' 09 42 : —= 3 105 1158 12 04 
5657. + 3 0944 - sel 106 1152 1207 
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Two views of Mercury (upper left) during ingress. That at the left was taken by Rev. Edward F. Jenkins and George 
McCook at Villanova, Pennsylvania, with a 6-inch refractor at 14:36:36 UT. The right-hand picture was made at 14:37:30 
by Philip J. Del Vecchio, Paterson, New Jersey, with a 2.4-inch. In each case, the sun’s image was projected. 
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LIST OF 
Place 


Auckland, New Zealand 
Dunedin, New Zealand 

Tweed Heads, Australia 
Mol-Donk, Belgium 

London, England 

London, England 

Cel. Fabriciano-Usiminas, Brazil 
Lavras, Brazil 

Caracas, Venezuela 


Woods Hole, Mass 


Milton, Mass. 
Milton, Mass 
Milton, Mass 
Milton, Mass 
Winchester, Mass 
Cambridge, Mass 
tambridge, Mass 
tambridge, Mass 
‘ambridge, Mass 
‘tambridge, Mass 


Valparaiso, Chile 
Storrs, Conn 
Bridgewater, C 
Albany, N. Y. 
New York, N. 
Catskill, N. Y. 
New York, N 
New York, N. 
New York, N. 
New York, N 


New York, N. 
New York, N. Y. 
Schenectady, N. Y 
Schenectady, N. ¥ 
New York, N. Y 
New York, N. ¥ 
New York, N. Y. 
Union City, N. J. 
Madison, N. J. 
Madison, N. J. 
Cliffside Park, N. J 
Feasterville, Pa. 
Philadelphia, Pa 
Luzerne, Pa 
Richmond, Va 
State College, Pa 
Charlottesville, Va 
Buffalo, N. Y. 
Buffalo, N. Y. 
Jupiter, Fla. 
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Longitude 


Latitude 


° 


36 5 
-45 53 
51 
51 
S14 
-19 32 
21 


OBSERVERS OF MERCURY S TRANSIT 


Observer 


C. Corban 
A. Doig 
C. Monks 


R. Vanhaelewijn 


J. Tatum 

J. Larad 

5 Stout 
Unnamed 

L. Corrales 

R. Edwards 
K. # loss 
H. Stubbs 

5. Alsop 

J. Page 


B. Ross 


C. Federer, Jr. 


G. Carney 
R. Watts 
W. Shawcross 
J. Ashbrook 
Several 
Several 

| Fraser 
H. Bowman 
S. Zuzze 

B. Weaver 
W. Glenn 
E. Sicignano 
L. Katz 

D. Heisler 


G. Hagen 
Several 
Several 
Several 

J. Pazmino 
Several 

R. Seely 

R. Wurgel 
Several 

H. Gage 
Several 

R. Platt 

G. Foley 
Several 

B. Ragland 
D. Whitmarsh 
J. Berry 

C. Chapman 
E. Both 

R. Citron 


NOVEMBER 7, 1960 


Telescope and Remarks 


IL 

12M 

314L, 120x 

With D. Rush 

5L, 19P, Univ. of London Obs. 

3L 

8M, 36P 

8M, Lavras Obs. 

6M 

2AL 

5Y2L, , Stearns Obs., 

AL, , Stearns Obs., 

5¥%2L, 8P, Stearns Obs., 
, Stearns Obs., 


Milton / 
Milton , 
Milton / 
Milton / 


4M, : 
4M, ! 
4M, 5 
6M, 90x 
3L, 60x 


Soc. Astr. de Valparaiso 
8M, 202x, Physics Dept., Univ. of Conn. 
tL, 50x 
AC 
2'%4L, co-ordinates uncertain 
6M 
3 6P 
6P 
6P 
6P 
14L, 6P 
8M, Kada Obs., Amateur Ast. Assn. 
6M and other instruments, Mt. Pleasant H. S. 
tM and other instruments, Bp. Gibbons H. S. 
3M, P 
, 12P, Brooklyn Coll. Obs. 
- 5P 
Bae $s 
., 6P, Fairleigh Dickinson Univ. 
ny 


4L, Cliffside Stellar Research Group 
342C, 80x 

6M, 72x 

Blue Ridge Ast. Club 


i) er & Ss 


QI 
) 
21 
) 
21 
) 


AL, 
aL, 
oL, 
aL, 


iL. P 

I 2C, 80x 

3L, 250x, with L. Reinagel 
, 12P 





ings of contact IV. The last visible trace 
of Mercury as it leaves the sun is lost 
sooner by viewers with smaller telescopes 
or poor seeing. The mean of the 56 O — C 
values is —16.6 seconds, indicating that 
as a rule the planet was last recognizable 
about a quarter of a minute before pre- 
dicted external tangency. 

Another type of observation that can be 
made during a transit of Mercury is a 
determination of the planet’s diameter. 
While projected on the solar disk, the 
by Mercury 


angle subtended 


No. Place 


Miami, Fla. 

Miami, Fla. 

Miami, Fla. 

Winter Park, Fla. 

Bay Port, Mich. 
Knoxville, Tenn. 
Evendale, Ohio 
Columbus Grove, Ohio 
Decatur, Ga. 

Decatur, Ga. 


Onan 
SOL Whe 


Decatur, Ga. 
Decatur, Ga. 
Battle Creek, 
Indianapolis, 
Terre Haute, 
Terre Haute, 
Chicago, III. 
Racine, Wis. 
Milwaukee, Wis. 
Milwaukee, Wis. 

W. Allis, Wis. 
Menomonee Falls, Wis. 
Menomonee Falls, Wis 
Milwaukee, Wis. 
Waukesha, Wis. 
Oshkosh, Wis. 
Oshkosh, Wis. 
Metairie, La. 

St. Louis, Mo. 
O'Fallon, Mo. 


Mich. 
Ind. 
Ind. 
Ind. 


/ 
/ 
/ 
/ 


4 


Iowa City, Iowa 
Little Rock, Ark. 
St. Paul, Minn. 

Des Moines, Iowa 
Independence, Mo. 
Houston, Tex. 
Topeka, Kan. 
Austin, Tex. 
Edinburg, Tex. 
Edinburg, Tex. 
Randolph AFB, Tex. 
San Antonio, Tex. 
Regina, Sask. 
Regina, Sask. 
Regina, Sask. 
Regina, Sask. 
Denver, Colo. 
Boulder, Colo. 
University Park, N. M. 
Las Vegas, Nev. 


Los Angeles, Calif. 
Hollywood, Calif. 
Manhattan Beach, Calif. 
Manhattan Beach, Calif. 
Kelowna, B.C. 
Templeton, Calif. 
Honolulu, Hawaii 


can be 


measured with a filar micrometer, or even 
more precisely with a double-image one. 

At Pan American College Observatory, 
Edinburg, Texas, P. R. Engle and G. 
Kraus each made 10 micrometer measures, 
with a 6-inch reflector, finding 10.12 sec- 
onds of arc for Mercury’s diameter. L. B. 
Abbey, Jr., from 14 measures at Bradley 
Observatory, Decatur, Georgia, obtained 
10.40. 

In principle, we can also deduce the 
size of Mercury from the observed time 
interval between contacts III and IV. 


Longitude Latitude Observer 


° 


° , 


80 12 
80 13 
80 13 
81 33 
83 


Several 
Several 
Several 
. Ross 
T. Baur 
J. Brown 
. Kuecken 
. Volkmer 
u. Abbey, Jr. 
’. Calder 


2Mmr 


omwmed 


DO 
OWOWUWADAUUU 
So 


oon Oo ooh PO 
Owrn 


©2 OO -~& O89 09 
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. Hudson 
. Rushton 
. Morehouse 
*, Smith 
:. Mitchell 
. Deming 
. Nachman 
i, DuVall 
. Haaya 
T. Juergens 


. Wend 

. Glaser 

. Fink 
Several 
G. Wagner 
R. Buckstaff 
T. Schmidt 
M. Guidry 
H. Lang 
R. Cox 


NO GOO GO 
> OU 
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Several 

M. Crist 

Several 

P. Riggs 

R. Sandy 

K. Thomson 

J. Starbird 

G.de Vaucouleurs 
W. Haas 

G. Kraus 


R. Shayler 
Several 
50 26 L. Antonini 
26 B. Ramsay 
B. Drew 
50 2 J. Hodges 
39 Several 
105 3 C. Johnson 
106 4 32 Several 
115 36 T. Constanten 
116.33 34 2 F. Larson 
118 1° 34 A. McClure 
118 ¢ 32 53 J. Eastman, Jr. 
118 2¢ $2.53 M. Gardner 
119 2 49 J. Tanner 
120 5 $5 3! W. York 
157 56 21 20 M. Morrow 


7 a 


Ordinary contact observations are not 
suitable, since IV in particular is liable 
to sysiematic errors. But G. de Vaucou- 
leurs and his coworkers at Austin, Texas, 
tried a special method with the 9-inch 
refractor of the University of Texas’ stu- 
dent observatory. On a projected image 
of the sun 20 inches across, they made 
repeated estimates of the distance of 
Mercury from the sun’s limb during the 
last three minutes of the transit, evaluat- 
ing the contact times by extrapolation. 

Their result was that 118.7 seconds of 


Telescope and Remarks 


Southern Cross Ast. Soc. 

5L, Southern Cross Ast. Soc. 
1044M, P, Southern Cross-Ast. Soc. 
314C, 80x 

6M, with L. Murray 

4L, 40x 

134L, 5P 

6M, 45x 

4144L, 273x, Bradley Obs. 

6L, 150x, Bradley Obs. 


5L, 200x, Bradley Obs. 
3%2C, 150x, Bradley Obs. 
4L, 2L 

2L, 20x 

6M 

8M, 98x 

3L 

8M 


3YaC 

6M, 6P 

6M, 6P 

13M, Milwaukee Ast. Soc. 
4M, P 

3L 

5L 

6M 

3L, 66x 

Sk. F 


5L, 24P, State Univ. of Iowa Obs. 
3L, 42x, 100x 

6M, Macalester Coll. 

8Y4L, 120x, 180x, Drake Univ. Obs. 
6M, 70x, with J. Redford 

4M, 18P 

6M, 45x 

9L, 20P, Univ. of Tex. 

17M, 120x 

6M, 360x 


8M, 110x 

1034L, 215x, St. Mary’s Univ. 
24%aL 

VAL 

AL 


4L 


20L, P, Denver Ast. Soc. 
4M, 135x 

12M, N.M. State Univ. 
3Y%4L, 34%4P 

3L, 66x 

242L, 85x 

6M, 70x; 12%2M, 135x 
2Y%4L, 150x 

2Y2L, P 

6M 

6M, 96x 


Nos. 1, 2, 3, 7, 8, 9, and 21 are south latitude; the rest, north latitude. Under Telescope and Remarks, the first 
figure is aperture to the nearest 4 inch; L, refractor, M, reflector, C, catadioptric; magnification, or diameter 
of projected image, P, in inches. 
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A daytime event such as the transit of Mercury makes an excellent student observing project. This setup was employed 
by the astronomy club of Oceanside High School on Long Island, New York. Photograph by Peter A. Leavens. 


time elapsed between contacts III and IV. 


The distance between the centers of 
Mercury and the sun was then increasing 
by 0.08395 second of arc per second of 

We divide the 118.7 seconds by this 
to derive the diameter of Mercury as 
[his 


with the figure 9.90 cited in the American 


time. 
rate 
9.96 seconds of arc. agrees closely 
time of the transit. 
diameter of 3,030 
miles, with a probable uncertainty of only 
(The Engle-Kraus and 
diameters have mean 
10 per cent.) 

Chere has been much recent controvers) 
of Mercury The 


measurements made 


Ephemeris for the 
The result is a linear 
a few per cént. 
Abbey 


errors of about 


micrometer 


about the size many 


micrometer before 
1930 lead to a diameter of 3,200 miles, ac 
cording to Soviet astronomer V. Scharon 
the other hand, both P. Muller 


and H. Camichel in France recently ob 


ov. On 


tained 2,900 miles with special microm 


eters. The diameter just deduced from 
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Dr. de Vaucouleurs’ work falls inside 
this range. 

The next transit of Mercury 
uled for May 9, 1970. With the experi 


November's event still fresh, 


is sched 


ence of last 
now is a good time to think about new 
methods and kinds of observations to try 
in 1970. 

\ short supplement to the list of con 
1960, 


~ 


tact times observed on November 7, 
will appear in the February issue. 

In addition to those correspondents 
mentioned in this article or on page 319 
of last month, Sky AND TELESCOPE extends 
its thanks to the following persons who 
have submitted reports of the transit, and 
to those who shared in their observations 
Asterisks indicate photographic contribu 


tions. 


*W. Amey and others, Hagerstown, Md 
*W. Atkinson, New York, N. Y.; *A. Bur- 
stiner, Etters, Pa.; *A. Butera, Port Jeffer- 
son, N. Y.; *W. Close, Decatur, Ga.; *E. 
Left: The pencil points 
to the projected image 
of Mercury, its appar- 
ent diameter being 
1/190 the sun’s. Richard 
A. Gross, Iowa City, 
Iowa, used a 5-inch re- 
fractor and an Agfa re- 
flex camera, 1/60  sec- 

ond at £/4. 


Right: A cloud gap 
just before third con- 
tact enabled Edgar 
Everhart and _ David 
Flinchbaugh to take 
this transit photograph 
at 19:10 UT. It was 
made at the prime focus 
of the 10-inch f/11 re- 
flector, Wormwood Hill 
Observatory, Mansfield 
Center, Connecticut. 


Flinchbaugh, Mansfield 
Center, Conn.; T. Ferris and C. Goodwin, 
Key Biscayne, Fla.; *R. Finton, Findlay, 
Ohio; M. Fisher, Cheney, Wash.; W. Gar- 
Muscle Shoals, Ala.;: *J. Govi and 
Buenos Aires, Argentina. 

*Rev. E. Jenkins and G. McCook, Villa- 
nova, Pa.; F. Kelly and others, St. Peters- 
burg, Fla.; R. Klug, Butler, Pa.; *P. Leavens, 
Freeport, N. Y.: *J. Loudon, Philadelphia, 
Pa.; J. Marsengill and L. Pushkarsky, Tren- 
ton, Mo.; *L. Matteson, Jr., and others, 
Houston, Tex.; *J. Mello and others, Belo 
Horizonte, Brazil; *M. Meyerhoff, Glen 
Burnie, Md.; C. Munoz F., Villa Alemana, 
Chile. 

L. Nadeau, Gardner, Mass.; *L. Nettleton 
and E. Heideman, Pleasantville, N. Y.; S. 
Pauley, Jr., and others, Greenwood, R. I.: 
G. Rippen, Madison, Wis.; *W. Mraz, Elm- 
hurst, Ill.; *M. Schulze and others, Bergen- 
field, N. J.; *R. Stein, Newark, N. J.; *E. 
lurco and others, Cranston, R. I.; *H. Ver- 
non and L. Glasser, Wilmington, Del.; *K. 
Wells, San Jose, Calif. 


Everhart and D. 


rison, 


others, 





Some Problems 
of Stellar Rotation — Il 


Otto Struve, National Radio Astronomy Observatory* 


S TOLD last month, the rotation of 
A a star can be inferred from the 

broadening of its spectral lines. Ob- 
servations have demonstrated that equa- 
torial speeds of rotation of 100 kilometers 
per second are typical of the hotter stars 
(spectral types O, B, and A). The much 
more numerous cooler stars spin at con- 
siderably slower rates as a rule. 

These facts are difficult to reconcile 
with the generally adopted view that the 
stars were formed by the condensation of 
very large, rarefied clouds of dust and gas. 
Internal motions in, such a cosmic cloud 
would cause the resulting star to rotate 
much more rapidly than is actually ob- 
served, if angular momentum Is _ con- 
served as the cloud contracts. 

This difficulty is lucidly stated by Ly- 
man Spitzer, Jr., in his chapter on star 
formation which will appear in Vol. 7 of 
G. P. Kuiper's forthcoming Compendium 
of Astronomy Astrophysics. The 
Princeton astronomer writes: 

“In the earliest discussions of star for- 
mation it was realized that angular mo- 
mentum posed serious problems in the 
absence 


and 


theory of condensation. In the 
of external torques the rotational velocity 
of a mass of gas varies inversely as the 
radius R. Stars of early spectral type are 
observed io rotate at speeds of about 100 
km/sec. Since the present mean density 
of these stars exceeds the density of 
interstellar clouds by a factor of at least 
10", their radii are less by a factor 10° 
than they were before contraction began. 
Two possibilities are present. Either the 
initial angular momentum per unit mass 
was very low, corresponding to the ex- 
tremely low velocity of 1 cm/sec, or else 
the angular momentum has been de- 
creased by some process. Since the turbu- 
lent velocities in the interstellar medium 
are probably at least 0.1 km/sec, in a 
cloud with a mass of several suns, it seems 
unlikely that much material can be suffi- 
ciently quiescent to condense into stars 
without loss of angular momentum... .” 

Like Spitzer, most investigators have as- 
sumed that during a star’s contraction a 
large fraction of the angular momentum 
of the primordial interstellar cloud is lost. 
C: F. von Weizsiicker in 1947 suggested 
that a rotating protostar forms a concen- 
tration in a gaseous medium, all in turbu- 
lent motion. As a result of the turbulent 


*Operated by the Associated Universities, Inc., 
under contract with the National Science Foundation. 


viscosity, the rotation of the star itself is 
retarded, and the excess angular mo- 
mentum is carried away to the outer parts 
of the gaseous envelope. The latter could 
then form a rapidly rotating disk from 
which the planets ‘and their satellites 
could develop. However, Spitzer and 
others have concluded that von Weiz- 
sicker’s process would not be adequate to 
explain the slow axial rotations of the 
cooler dwarf stars. 

Another possibility was first suggested 
by the Soviet astronomer V. G. Fessenkov 
arid later discussed in detail by E. Schatz- 
man in France. Stars of early spectral 
class might lose a large amount of mass 
from their surface layers, which carry 
most of the angular momentum, by a 
process Fessenkov termed corpuscular ra- 
diation. But Schatzman pointed out that 
a fast-rotating star of spectral type A 
evolving to a slowly rotating F star would 
have to lose about half its mass. So 
drastic a loss of material, if it actually 
occurred, would probably not escape di- 
rect observation. Furthermore, Fessen- 
kov’s theory does not explain why there 
is such a sharp difference between stars 
earlier and later than spectral class F2, 
the former rotating rapidly, the latter 
slowly. This discontinuity is particularly 
striking in visual binary stars having 
main-sequence components of different 
spectral type. A component later than 
F2 invariably shows a very small velocity 
of rotation, while a hotter member often, 
but not always, rotates faster. 

Several authors have advanced hypoth- 
eses based upon the interaction of the 
rapidly rotating equatorial layers of a 
star with a magnetic field — either in- 
terstellar or belonging to the star itself. 


I believe that the first theory of this sort 
was advanced by H. Alfvén of Sweden in 
1942. He assumed that the interstellar 
medium was ionized in the neighborhood 
of the star, whose magnetic field turned 
with it around an axis approximately 
coincident with the rotational axis. If, 
at the beginning, the ionized medium did 
not take part in the star’s rotation, in- 
duced electric currents would be set up 
in it. The magnetic field of the star 
would cause the interstellar medium to 
rotate more and more rapidly, while the 
spinning of the star itself would be re- 
tarded. 

Similar hypotheses involving magnetic 
coupling have been explored theoretically 
by R. Liist and A. Schliiter in 1955 and 
by L. Mestel in 1959. Schatzman is of 
the opinion that these processes are too 
slow and inefficient. A more effective 
means of removing angular momentum 
from a star by magnetic interaction was 
advanced last year by R. Ebert in Ger- 
many. From am over-all view of these 
suggestions Spitzer concludes: “While de- 
tailed proof is still lacking, we may rea- 
sonably adopt the working hypothesis 
that a magnetic field can effectively re- 
duce the angular momentum and permit 
the contraction of clouds into stars.” 

As I now see the problem of stellar ro- 
tation, there are some indications that 
the angular momenta of the T Tauri 
Stars (see page 327 last month) have been 
retained during the contraction process, 
and there are even stronger reasons for 
believing that early-type stars leaving the 
main sequence and evolving into giants 
conserve their angular momenta. But 
late-type stars (including the T Tauri 
objects) remain in the contracting stage 
for billions of years, while very massive 
O and B stars may take only a million 
years to reach the main sequence. This 
suggests that a mechanism for removing 
angular momentum from rapidly rotating 
newborn stars is more likely to have a 
marked effect on those of later types. 

All of the suggestions we have dis- 
cussed for slowing down stellar rotation 
have failed to explain the discontinuity 
at F2 between rapidly and slowly turn- 
ing stars. However, this phenomenon is 
perhaps accounted for by a mechanism 





Rotational broadening 
of a star’s spectral lines 
depends on the appar- 
ent orientation of the 
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axis of rotation as well 
as on the rate of spin. 
Here the circles repre- 
sent rotating stars, 
shaded areas the pro- 
files of their spectral 
lines. The top star’s 
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proposed by Schatzman in 1958 at ‘the 
International Astronomical Union’s Paris 
symposium on the H-R diagram. 

Consider, said the French astronomer, 
a star with a pair of “sunspots,” 100,000 
kilometers apart, each with a magnetic 
field intensity of 10,000 gauss but with 
opposite polarities. Extending outward 
from each spot to a great distance above 
the surface of the star, the lines of force 
would be almost radial. A puff of rarefied 
gas, ejected at high speed from one of the 
spots, would be highly ionized and would 
therefore travel far outward along the 
lines of force. Being compelled by the 
field to turn with the star, the mass of 
gas would acquire more and more angu- 
lar momentum at the expense of the 
magnetic field. 

The nearly radial lines of force extend 
to distances much greater than the radius 
of the star, but ultimately loop back to 
the other spot. In the region where the 


prominent. For such stars, Schatzman’s 
mechanism would work; rapidly rotating 
stars would lose angular momentum. The 
diagram shows the evolutionary track of 
a star that reaches the main sequence at 
spectral class A. Where the track is in 
region C I, the star’s rotation will be 
braked. In region D, stars have no con- 
vective zones and presumably no spots. 
There Schatzman’s mechanism would not 
operate, and the star would retain its 
angular momentum until reaching the 
main sequence. 

The diagram shows another 
strip, C’, where stars can have 
convective zones produced by the ioniza- 
tion of helium. Though a star passing 
through C’ will also experience loss of 
angular momentum, the effect is probably 
small because the strip is so narrow. 

From theoretical grounds, Schatzman 
suggests that in C I stars lose mass at 
their equators, while in C IL mass loss 
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E. Schatzman drew this 
spectrum-luminosity di- 
agram to indicate which 
stars can lose angular 
momentum. Those in 
areas C I and C II (but 
not D) should have sur- 
face activity, thus eject- 
ing mass and losing mo- 
mentum. The arrowed 
line is the evolutionary 
track of a star contract- 
ing to the main se- 
quence, which extends 
from the upper left to 
lower right. 
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lines of force are strongly curved, the 
fast-moving ionized gases can no longer 
be restrained by the magnetic field and 
would be lost to the star. Schatzman has 
computed that, under reasonable assump- 
tions concerning the magnetic fields of 
the spots and the mass and density of the 
expelled gas, much angular momentum 
can be carried away from the star, and 
that it is even possible for the rotation 
to approach zero. 

In a recent Mount Wilson and Palomar 
Observatories technica! report, Schatzman 
has applied this idea to stars of different 
spectral types. He points out that ac- 
tivity like that of sunspots is probably 
connected with the so-called convective 
zones in the outermost layers of stars, 
where turbulent motions exist. These 
zones are produced by the ionization of 
hydrogen and are located near the surface 
for stars of spectral class F. 

Schatzman has drawn the accompanying 
Hertzsprung-Russell diagram, in which 
the region labeled C I is the domain of 
stars in which spoi activity should be 
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CLASS 


occurs only through surface activity. This 
should influence the shapes of the stars 
in different parts of the H-R diagram, as 
Schatzman’s sketch shows. His recent 
paper contains additional details, many 
of which agree with observational data. 
One great unresolved difficulty is that 
the number of slowly rotating O, B, and 
A stars is greater than follows from 
Schatzman’s theory. In other words, there 
are many more of these stars with small 
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According to Dr. Schatzman, contract- 
ing stars in region C I should be 
shaped as at the left, those in C II 
as at the right. Both diagrams on 
this page are from Mount Wilson and 
Palomar Observatories. 
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observed rotational velocities than we 
should expect from a sample of stars with 
large true rotational velocities, if we as- 
sume randomly oriented axes of rotation. 
Inescapably, there must be many early- 
type stars that have small true equatorial 
speeds. Their number is also too great 
to be explained by W. H. McCrea’s 
theory, outlined on page 328 last month. 
Their existence does not seem to be ex- 
plained by Schatzman’s present hypoth- 
esis or, for that matter, by any other 
hypothesis advanced to date. 





IMPROVING THE PERFORMANCE 
OF A LARGE REFRACTOR 

Since 1893, Greenwich Observatory has 
used its 28-inch f/12 visual refractor for 
double star observations. Although the 
instrument’s resolving power equals its 
theoretical value, it was always surprising- 
ly difficult to measure close pairs fainter 
than 8th magnitude. In the September, 
1960, issue of the Quarterly Journal of the 
Royal Astronomical Society, R. v. d. R. 
Woolley (the Astronomer Royal) tells how 
this defect has recently been corrected. 

“. .. The objective was tested by Hart- 
mann’s method, and was found to be 
slightly over-corrected. Hartmann’s con- 
stant was satisfactorily small (0.3), but a de- 
tailed calculation of the diffraction image 
then showed that the central intensity was 
only 60 per cent of that of the theoretical 
Airy disk. Ray tracing indicated that the 
over-correction could be removed by a 
slight further separation of the lenses, and 
an additional 0.28 inch was adopted after 
further trials. The spherical aberration 
then virtually vanished except for a small 
zone of slightly longer focal length near 
the centre of the lens, and Hartmann’s 
constant over thirteen zones was found to 
be 0.05 compared to 0.16 for the Yerkes 
40-inch, the best large object glass for 
which information was available. The re- 
sulting distortion of the colour curve was 
estimated as moving the peak 100 ang- 
stroms towards the blue.” 
CONSTELLATION SIZES 

The five largest constellations are 
Hydra, with an area of 1,303 square de- 
grees; Virgo, 1,294; Ursa Major, 1,280; 
Cetus, 1,231; and Hercules, 1,225. These 
figures are from a list by A. E. Levin of 
the sizes of all 89 presently recognized star 
groups (the two separate portions of 
Serpens being counted individually), pub- 
lished in the 1961 Handbook of the Brit- 
ish Astronomical Association. According 
to the same tabulation, first published in 
the Handbook for 1935, the smallest con- 
stellations are Sagitta, Equuleus, and 
Crux, with areas of 80, 72, and 68 square 
degrees, respectively. 

If such a compilation had been at- 
tempted 200 years ago, first place would 
have gone to the southern group Argo, 
covering about 1,900 square degrees, which 
has since been divided into Puppis, 
Carina, Vela, and Pyxis. 





LETTERS 


In the November, 1960, issue (page 
259), Dr. Otto Struve reports, from an ad- 
vance copy, on an article by I. S. Shklov- 
sky in which it is suggested that Cygnus 
A might be interpreted as a_ peculiar 
single galaxy resembling NGC 5128, with 
a broad band of obscuration across it. 
This interpretation is definitely in con- 
tradiction to observational facts; the claim 
that the two objects are similar has no 
foundation. 

The broad irregular dark band crossing 
the center of NGC 5128 is quite obviously 
a distorted flattened system or subsystem 
of late type seen almost edge on. It con- 
tains H-II regions, and its outer parts 
show the structure typical for beginning 
resolution of spiral arms. This is quite 
different from the appearance of the 
narrow band of obscuration shown by 
many galaxies, among them C. Wade’s 
radio source near Virgo A. Even at a 
much larger distance than the Virgo clus- 
ter, NGC 5128 could not be mistaken for 
such an object. Its appearance is indeed 
unique, so for some time it did not seem 
acceptable as an extragalactic object and 
was considered as a diffuse galactic nebula; 
spectra established later its extragalactic 
nature. 

Any interpretation of NGC 5128 has 
to take into account the fact that it con- 
sists of two parts. One is the flattened 
system that has been found by E. M. and 
G. Burbidge to rotate, as one would 
expect, around its minor axis. The other 
is an unresolved mass whose bright cen- 
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ter appears spherical but whose outer 
parts are elongated in the direction nor- 
mal to the flattened system; a photo- 
metric investigation by J. L. Sercic has 
confirmed this description. ‘Thus, the 
flattened system rotates around the ma- 
jor axis of the unresolved mass. The in- 
terpretation proposed by W. Baade and 
this writer, that the object consists of 
two galaxies, avoids having to assume 
rotation of a flattened subsystem around 


* 


the major axis of a galaxy and admits 
tidal distortion as an explanation for 
the distortion of the flattened system. 
However, there is no need to assume 
that the two galaxies are in collision. So 
many double galaxies have now been 
identified as radio sources that it is im- 
possible to consider all of them as being 
in collision. But it is now established 
that some as yet unexplained process 
tends to produce strong radio emission in 
double galaxies. 

It is not clear why the complicated 
structure of the radio source should be 
easier to understand if NGC 5128 is a 
single system. If this interpretation is 
to be adopted, it is necessary to accept 
the unconvincing picture of the rotation 
of a galaxy around its major axis and to 
find an explanation other than the in- 
teraction between two galaxies for the 
distortion of the flattened subsystem. 

Cygnus A is quite different from NGC 
5128. It is an object of elliptical outline, 
about 18 by 30 seconds of arc, with two 
bright, distorted central condensations 
separated by about two seconds in an 
area three by five seconds. Cygnus A is 
not crossed by an absorption lane. The 
too contrasty positive picture on page 259 
of the November issue shows only the 
two central condensations. 

The 200-inch photographs of Cygnus A 
are difficult to reproduce. The best over- 
all picture is Fig. llc in the January, 
1954, Astrophysical Journal [reproduced 
below], yet even this shows only the 
brightest inner part of the elliptical ob- 
ject. It is true that, looking at pictures 
showing only the central condensations 


This photograph of 
Cygnus A was taken 
with the 200-inch Hale 
telescope, filters limit- 
ing the spectral region 
to 5000-6200 angstroms 
(blue-green to orange). 
This enlargement is 
printed as a negative to 
bring out the halo sur- 
rounding the two cen- 
tral condensations. The 
scale here is about 21 
seconds of arc per inch. 
Mount Wilson’ and 
Palomar Observatories 
*. photograph. 
: = 


of Cygnus A, one might have the impres- 
sion of some similarity to NGC 5128, 
but this impression disappears at once 
if both of them are viewed on the same 
relative scale. For the Sky AND TELESCOPE 
reproductions, this equality of scale can 
be achieved by placing the picture of 
NGC 5128 on page 260 three times as 
far away as the one of Cygnus A on page 
259. 

The interpretation of this object as 


representing a collision between two 


galaxies seems the simplest way to ex- 
plain the presence of two distorted nu- 
clear condensations an' of an emission 
spectrum of unusually high excitation. 
That the emission lines are single with 
a width of about 500 kilometers per sec- 
ond does not prove that the space velocity 
is too small to provide sufficient kinetic 
energy. It is improbable, although not 
impossible, that the space motion is nearly 
at a right angle to the direction of vision. 
More likely, the conditions in Cygnus A 
may be similar to those in NGC 1275. 

The latter is a double galaxy. It is not 
true that there are two masses of gas 
only; an emission line was most suitable 
to illustrate the duplicity, but the spectra 
show emissions and absorptions of both 
galaxies. Their relative radial velocity is 
3,000 kilometers per second; many other 
features of the object suggest that a col- 
lision is in progress. In the central parts, 
not only in the nucleus of one of the 
galaxies, there are single emission lines 
with a width of about 1,200 kilometers 
per second — the much greater width re- 
ported by earlier investigators seems to 
have been spurious. Clearly, the width 
of the single emission lines in the central 
parts is no indicator for the relative 
space velocity of NGC 1275, and a simi- 
lar situation may prevail in Cygnus A. 

The probability of a suitable collision 
may be vanishingly small, but whether it 
is too small to permit the interpretation 
of a source as due to a collision can be 
decided only if the space density of such 
sources is known. Actually, Shklovsky un- 
derestimates the probability by assuming 
an absolute magnitude of —21 for each 
of the two galaxies in Cygnus A. The ob- 
servational data lead to an absolute mag- 
nitude of —20.1 for each stellar system, 
since half of the light is due to the 
emission lines. The identification of radio 
sources has now reached a stage in which 
the space density of sources of a given 
strength can be determined (article in 
press). There is one source of the in- 
trinsic strength of Cygnus A in about 
2 x 10° cubic megaparsecs. Within the 
limits of the part of the universe ob- 
servable with the 200-inch telescope, there 
are only about 40 sources of the intrinsic 
strength of Cygnus A. Rough estimates 
suggest that a number of this order, 
vanishingly small compared to the num- 
ber of clusters of galaxies, is consistent 
with the vanishingly small probability of 
observing a suitable collision. 

Neither of the arguments thus seems 
to rule out at this time colliding galaxies 
as the origin of Cygnus A, although a 
better interpretation may some day be 
possible. 

K. MINKOWSKI 
Washburn Observatory 
University of Wisconsin 

Madison 6, Wis. 


(Letters continued on page 29) 
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This map showing part of the path of totality at the February 15, 1961, solar eclipse was prepared by M. de Saussure, 
University of Geneva, Switzerland. The slanting lines are to indicate Universal times of mid-eclipse at one-minute inter- 
vals. At some of their intersections with the central line the duration of totality is given in seconds. 


Prospects for Next Month’s Eclipse 


HIS FEBRUARY 15th a total solar 
awe of unusual interest occurs as 

the moon's shadow sweeps across the 
homes of millions of people and the tele 
scopes of some dozen European observa- 
tories (Sky AND TELEscoPe, July, 1960, 
page 16). Many American professional 
and amateur astronomers are planning 
to observe the event. In order to decide 
upon the optimum location for an eclipse 
station, each observing group must balance 
observational considerations (the eleva 
the sun and the duration of to- 


probable weather condi 


tion of 
tality) against 
tions. 
Scientific 
been concerned with this problem and 
have collected meteorological information 
from France to Russia. The sun’s altitude 
at total eclipse will be between zero and 
28 degrees; central-line totality lasts at 


groups across Europe have 
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most 165 seconds. Probable weather con- 
ditions are very poor to good. 

The sun rises eclipsed over the Bay 
of Biscay across 
southern France. Over the Riviera, where 
totality 7:34 Universal 
time, the sun will still have a low altitude, 
and scientific observations will be diffi- 
cult. Entering Italy, the path of totality 
southwest corner 


and the shadow moves 


occurs at about 


cuts over the extreme 
of the Ligurian Coast into the Gulf of 
Genoa at Allassio. There at 7:35 UT 
the sun will be 11 degrees above the 
horizon, with totality lasting about 122 
seconds. On the eastern coast of the gulf, 
the mid-point of the moon’s shadow 
passes south of Pisa at 7:37 UT, the sun 
being 12 degrees high. Then the central 
line passes about 12 miles south of 
Florence, crosses the Apennines north of 
moves on to Loreto, 12 


Arezzo, and 


miles south of Ancona on the Adriatic. 
There at 7:39 UT the sun will be 14 
degrees above the horizon and _ totality 
will last 133 seconds. By crossing to Italy’s 
east coast, therefore, it is possible to gain 
about 10 seconds in the duration of totality 
and three degrees in solar altitude. 

East of the Adriatic, the line of central 
eclipse strikes the Yugoslav coast and 
continues over Mostar, Yugoslavia, along 
the Romanian-Bulgarian border, and then 
through Constantsa on the Biack Sea. 
Maximum duration of totality occurs at 
about 8:20 UT in the Soviet Union, on 
the Azov Sea, near Rostov-on-Don, where 
near local noontime the sun will stand 28 
degrees above the southern horizon. The 
path of totality then sweeps from north- 
west of the Caspian Sea to northern Si- 
beria, where the eclipsed sun may be ob 
served as it sets. 
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grief examination of probable weather 
conditions along the line of total eclipse 
narrows the choice of observing sites. E. 
R. Mustel, of the Astro 
nomical Union’s commission for eclipses, 


International 


reports that in the U.S. S. R., “the weathen 
conditions for mid-February are extremely 
unfavourable along the whole path of 
Cloudy fogs 


eclipse. weather, frequent 


and strong winds prevail during this 
period all over the Crimean peninsula, 
Rostov and Stalingrad regions. . . . A 
somewhat better weather can be expected 


Ural 
ment of the eclipse the Sun will be very 


in the Mountains, but at the mo 
low over the horizon there.” 

The British Meteorological Office gives 
data for the Balkans, where the altitude 
of the sun will average about 23 degrees. 
\long the path of totality, from Yugo 
slavia to the Black Sea, the average cloud 
cover at any time ranges from 52 to 67 
per cent. The average number of com 
pletely cloudy days in February is about 
15; the number of clear days in the same 
month is perhaps five. Fog occurs about 
one-fourth of the time. 

On the whole, it does not seem proba 
ble that American expeditions will go to 
Although 
the view of the eclipse would be best in 


the region east of the Adriatic. 
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that area, the likelihood of experiencing 
overcast skies at that time is great. 

\ choice is left between southern 
France and northern Italy, mapped here 
by M. de Saussure. In the July-August, 
1960, French 


Society's l’Astronomie, the weather possi- 


issue of the Astronomical 


bilities for this area are outlined. For 


southeastern France, meteorological data 
for five years (1955-59) have been com 
piled by the 


bureau. 


French national weather 
In general, clouds over this area 
cover about one-third to one-half of the 
sky during the month of February. In the 
course of a morning, cloudiness tends to 
increase between 6 and 9 a.m. and then 
noon. At six 
(about an hour before sunrise on 
morning), the cloud cover at 


Orange, in Provence about 70 miles north- 


decreases again toward 


o'clock 


CC lipse 


west of Marseilles, averaged 45 per cent, 
and at Nice, 49 per cent. 

One should not be misled by the aver- 
ages, for during the very sunny winter of 
1959, both locations experienced at 6 a.m. 
only 25-per-cent cloudiness, while during 
1957 the sky 60-per-cent 
The hours of sun- 
light in February is ordinarily about 20 
at Nice than at the other 


was about 


covered. number of 


pe cent more 


French stations. Probably the extreme 


southeast corner of France, just north of 
Menton on the Italian border, will be 
the area where many amateurs planning 
to observe from France may set up camp. 

Examination of data from Italy, for the 
vears 1950-55, reveals that the chances of 
having a clear sky at six o'clock decrease 
sharply, from about 50-50 at San Remo 
coast of the Gulf of 
one in Six at 


on the west Genoa 
Ancona on the 


\driatic. The chance of a partially cloudy 


to about 


sky, about one in five in these two cities, 


reaches a maximum over the Apennines. 
Also, the probability of a complete overcast 
doubles, from one-third to two-thirds, 
between the two extreme stations. 

Che least wind is usually experienced at 
Mondovi, north of San Remo, and this, 
together with the relatively high percent- 
should make _ north- 
western Italy the most favorable location 
It is near this re- 
gion that the great Italian observatories 
of Rome, Padua, and Florence are prepar- 


of clear days, 


ave 
age 


for eclipse observing. 


ing to view the event. However, even the 


weather records of many years do not 
permit a reliable prediction for any par- 
ticular locality to be made many days in 
advance. 

Offers of assistance from some European 


societies have been made to those ama- 
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An added advantage to this forward 
mounting is that the swivel point is 
placed near the cabin window, giving 
maximum flexibility in aiming. Photo- 
graphing through the plexiglass canopy 
of an aircraft introduces chromatic aber- 
ration and some distortion of the image. 
Mr. Hereford found in 1959 that least 
distortion occurs when the instruments 
are removed as far as possible from the 
canopy material. 

On the morning of the eclipse, the two 
members of the Swiss-Italian expedition 
at Genoa who will make ground observa- 
tions will be informed by telephone from 
Albenga (to the west), Passo dei Biovi 
(north) and Portofino (east) as to where 
the sky is clear. They will then drive to 
the clearest area. 

Dr. J. W. Evans, director of the Sacra- 
mento Peak Observatory, writes that, be- 
cause of the dubious weather outlook, 
there will be no expedition from Sunspot, 
New Mexico, to Europe. He adds, “We 
think we will do better to save our energy 
and resources for an expedition in 1963. 
his is a July eclipse that goes clear across 

Pierre Bourge, of the Astronomical Society of Normandy, France, secured this Canada, and we certainly ought to be able 
photograph of the October 2, 1959, total eclipse from Las Palmas in the to find some place along the path with a 
Canary Islands. He used a 10-inch f/5 telescope and Kodachrome film. reasonable chance of good weather.” 


Longitude 50° West of Greenwich 4 10 


teurs wishing to set up eclipse camps. In 
addition to the Société Astronomique de 
la Cote d’Azur (page 325 last month), 
the Astronomical Society of Croatia is in PRS I PTE 


terested in providing locations for society 








ca ‘ —— Middle of Eclipse 
expeditions. Contact should be made P 


with the president, Mladen Hegedusic, 
Jurisiceva 13, Zagreb, Yugoslavia. The 
Intourist organization of the U.S.S.R. 
has also expressed a willingness to help 
observers going to the Soviet Union. 

An international team of five Swiss and ATLANTIC 


Ephemeris Time is used 








Italian amateurs is planning to observe 
from a base in Genoa, Italy. Some mem OCEAN 
bers of the group will attempt to photo 
graph the event from an airplane, as they 
did during the October 2, 1959, eclipse 
over the Canary Islands. The photo- 
graphic equipment, writes Lucca Erizzo, 
includes a Questar telescope with Hexa- 
con camera and a Leica camera with a 
100-mm. telephoto lens. 

Among the problems in astronomical 
photography from an airplane is tele- 
scope vibration. In his plans to photo- 
graph the eclipse over the Adriatic Sea, 
J. R. Hereford of the McDonnell Aircraft 
Corp. hopes to achieve vibration insulation 
by clamping the telescope at its forward 
end on a rubber shock-mounted swivel. 


-- 
4 
eq 
Qe 


-F i wale 


The western half of the eclipse chart 
in the “American Ephemeris” is repro- 
duced here to show the extent of par- 
tial eclipse in Europe and Africa. In 
Paris the sun will be 95.7 per cent 
covered by the moon. At Strasbourg 
and Algiers, the magnitude will be 
95.0 and 87.2 per cent, respectively. 
East of this area, partial eciipse oc- 
curs over much of western Asia, in- us Rie 

cluding northwestern India. - 
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NEWS NOTES 


COLOR-MAGNITUDE DIAGRAM 
FOR REMOTE RADIO SOURCES 


The radio energy of 18 extragalactic 
sources has been measured at two wave 
lengths, 21.4 and 68.2 centimeters, by 
David S. Heeschen with the 85-foot Tatel 
radio telescope of the National Radio 
\stronomy Gbservatory. By plotting his 
results in a “color-magnitude” diagram, 
he has found a possible correlation be- 
tween the intrinsic intensity of the strong- 
est sources and the steepness of their 
spectra at radiG wave lengths. 

The apparent radio magnitude (m) of 
a cosmic source at a particular wave 
length is expressed by the formula: 

m —53.4 — 2.5 log S, 
where S$ is the measured flux density at 
that wave length. For his observations, 
Dr. Heeschen measured § against the flux 
density of Cassiopeia A, a standard strong 
radio source, whose radio magnitude was 
already known. 

For a radio-frequency 
the difference 
parent magnitudes at 21.4 and 68.2 centi- 


“color index,” 


between an object’s ap- 
meters was taken, its value being positive 
if the source was brighter at the longe1 
wave length. To obtain absolute radio 
magnitudes, the presently estimated dis- 
tance of each extragalactic source was 
applied to the apparent radio magnitude. 

The into 
groups, indicated in the diagram by open 
circles representing “normal” galaxies and 
The 
designation normal or peculiar is based 


observed sources fall two 


filled circles for “peculiar” galaxies. 


largely on the intensity of radio emission 


and on the visual appearance of the 


galaxy. The seven peculiar ones are all 
any of the 
normal systems. They also show pecu- 


more intense emitters than 
liarities in visual appearance, or in opti- 
cal spectra, or both. But at least one of 
the normal galaxies is spectrally unusual 
without having the strong radio emission 
of the peculiar group. 

Dr. Heeschen cautions against prema- 
ture inferences from the diagram. First, 
there may be an observational selection 
effect limited 
of the radio telescope. Second, some of 


because of the sensitivity 


the sources in this study are not surely 
identified with the associated optical ob- 
jects whose distances have been used. In 
general, the uncertainty in absolute mag- 
nitude at 68.2 centimeters is estimated to 
be about one magnitude for the 18 ob- 
served objects, while the color index may 
be uncertain by half a magnitude for 
most of the normal galaxies, and perhaps 
two or three times this value for one or 
two of them. For the peculiar galaxies, 
the color index is far more precise, from 
less than +0.05 magnitude in the best 
case to about +0.2 in the poorest. 

The normal galaxies seem to form a 
more-or-less homogeneous group, although 
their range in color index is rather un- 
expected. This may be accounted for in 
part by observational uncertainties. More 
data are needed before it can be deduced 
that for the peculiar galaxies there is a 
correlation between radio magnitude and 
Dr. Heeschen is continuing 

a third wave length, 10 


color index. 
this work at 
centimeters. 

Details of this study are to be found in 
the Publications of the Astronomical So- 
clety of the Pacific. 

E. KENNETH MEES DIES 

\ world-renowned authority on scien- 
tific photography, C. E. Kenneth Mees, 
passed away last August 15th in Hono- 
lulu, Hawaii. He was 78 years old. 

Born and educated in England, Dr. 
Mees joined the staff of Eastman Kodak 
Co. in 1912 at its research laboratories. 
Under his direction, special plates for 
fast celestial photography were invented, 
a major boon to modern astronomy. 

He received many awards for his work, 
including the Henry Draper medal of the 
National Academy of Sciences in 1937. 
Dr. Mees was a patron of the American 
\stronomical Society, a fellow of the 
Royal Society, and a member of the Royal 
\stronomical Society. 

Upon his retirement to Hawaii, he 
took an active interest in the develop- 
ment of the Hawaiian Astronomical So- 
ciety. Shortly before his death, he made 
a generous gift toward the completion of 
the planetarium and observatory being 
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T 
A color-magnitude dia- 
gram for 18 extragalac- 
tic radio sources. The 
color index is the dif- 
ference in radio magni- 
tude taken at 21.4 and 
68.2 centimeters wave 
length. Three “normal” 
galaxies are plotted as 
lines with arrows to in- 
dicate lower limits to 
their color indexes. Na- 
tional Radio Astronomy 
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Observatory diagram. 


IN THE CURRENT JOURNALS 

THE AGE OF THE ELEMENTS IN 
THE SOLAR SYSTEM, by John H. 
Reynolds, Scientific American, Novem- 
ber, 1960. “An age of 4.6 billion years 
is now generally accepted for both me- 
teorites and the crust of the earth. All 
evidence indicates that the stable, cold 
objects in the solar system took their 
present form at about that time.” 


RADIATION ENVIRONMEN'| IN 
SPACE, by Homer E. Newell and John 
E. Naugle, Science, November 18, 1960. 
“By 1967, plans and vehicle construc- 
tion for the circumlunar mission will 
be well under Therefore, the 
shielding concept for this mission must 

the basis of the data 


way. 


be solved on 
presently available.” 
NEW INTERPRETATION OF MAR- 
TIAN PHENOMENA, by C. C. Kiess, S. 
Karrer, and H. K. Kiess, Publications 
of the Astronomical Society of the 
Pacific, Vol. 72, No. 427, 1960. “If the 
above explanation of the Martian atmos- 
phere is correct, then it will be neces- 
sary to abandon all ideas of Mars as an 
abode of life. For it is well known that 
nitrogen peroxide in small amounts is 
noxious to plants, and in larger amounts 
Mars may be con- 
of landscapes 


to animals. 

sidered as the locale 
quite unlike anything existing on the 
earth.” 

THE RECOVERY OF COSMIC-RAY 
EMULSIONS FROM ROCKET AND 
SPACE PROBES, by Herman Yagoda, 
Physics Today, October, 1960. ‘To 
identify and to measure the relative 
proportions of the diverse components 
present in the primary cosmic-ray beam 
arriving from space the instrumentation 
must ‘be sent above the atmosphere.” 


built by the Bishop Museum. A history 
of his researc’) in photography, From Dry 
Plates to Ektachrome Films, had just been 
completed when he died. 


OPTICAL SOCIETY MEETING 


The 1961 spring meeting of the Optical 
Society of America will be held in Pitts- 
burgh, Pennsylvania, March 2-4. A sym- 
posium on “New Frontiers in Optics and 
Spectroscopy” is scheduled for Thursday 
morning, March 2nd, at the Penn-Sheraton 
Hotel. The speakers include A. B. Meinel, 
“New Frontiers of Astronomical Optics”; 
Charles H. Townes, “Optical and Infra- 
red Masers”; and J. R. McNally, Jr., 
“Spectroscopic Studies in the Thermo- 
nuclear Field at the Oak Ridge National 
Laboratory.” 

Invited papers also will cover optics in 
Japan, workshop practice, and modern 
methods of lens design. Further informa- 
tion is available from Dr. Mary E. Warga, 
OSA Executive Office, 1155 16th St. N.W., 
Washington 6, D. C. 
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GETTING ACQUAINTED WITH 


THE PLANETS — Mars — Il 


I FIRST THOUGHT, it might seem 
that 
Mars with powerful telescopes has left 
little uncharted on the red planet, but 
Many 
useful observations are still possible with 


skillfully 


nearly a century’s study of 


this is far from true. novel and 


larger amateur’ instruments, 
used 

One reason for the incompleteness of 
past records is that Mars’ distance varies 
greatly, and for much of the time it is 
too remote for satisfactory observations to 
be made. Only near the times of opposi 
three months out of 26, can 
the 


planet comes as close as possible to the 


tion, say for 


detailed work be done. Even when 
earth, as it did in August, 1924, its red- 
dish disk, dappled with darker markings, 
appears only as large as a dime seen from 
160 yards. 

\nother reason is that during a single 
view of Mars only a relatively small part 
seen, for near 


of its surface can be well 


the edge of 
veiling by the Martian atmosphere are 
Mars’ rotation 


37 minutes longer 


the disk foreshortening and 
hindrances. Moreover, 
period is only about 
than the earth’s, necessitating repeated 
observations over five weeks for an ex- 
amination of all Martian longitudes. 
Thus we can obtain only a piecemeal 


patrol of a planetary surface that is con- 


stantly changing. There are pronounced 
seasonal fluctuations in the polar caps 
and the dark markings, as mentioned in 
the first part of this article (November, 
The finer details often 
vary greatly in conspicuousness from one 
the Though the 
main Martian features persist from dec- 


1960, page 277). 


opposition to next. 
ade to decade, there are large-scale altera- 
tions that invalidate the older maps, such 
as the transformation in Solis Lacus since 
G. V. Schiaparelli’s observations in 1877. 
In the mid-1950’s a new dark area, larger 
than Alaska, appeared northeast of Syrtis 
Major (August, 1956, page 442). 

Other changes, rapid and _ transitory, 
occur in the Martian atmosphere. In re- 
cent years, much attention has been given 
to the drift of clouds, as they can give 
valuable information about Mars’ winds 
and pattern of atmospheric circulation. 
The blue 


the planet's atmosphere temporarily ceases 


rare clearings, during which 


to be opaque to blue light, remain a mys- 


tery. Sometimes a veil of yellow cloud 


effaces detail over much of the surface, as 
in 1956. 


continues 


There is no question that Mars 


to offer much to its devotees. 

Although experienced observers unde 
favorable circumstances can obtain pleas 
ing views of Mars in 4- and 6-inch tele- 
scopes, larger instruments are much bet 
ter. An 8- to 


suitable for 


12-inch reflector is very 


systematic work. Increased 


ASTRONOMY 


aperture gives improved resolution and, 
even more important, it enhances the 
faint contrasts between the dusky mark- 
ings and the ocher deserts. 

Even with an adequate instrument, an 
amateur’s first view is apt to be dis- 
appointing, for the little red disk looks 
nearly featureless, with only a hint of 
some darker patches. But if he perseveres, 
and looks night after night, his eye gradu- 
itself to detect 
more. On recommencing work at another 
Martian 


many years experience have to retrain 


ally educates more and 


opposition, some observers of 


their eyes in this way. 

The importance of changes in seeing 
conditions will soon be learned by a new 
Mars 


longed watch is necessary, for from time 


observer. On most nights a_pro- 
to time, perhaps at intervals of several 
suddenly 

the 


minutes, the air may grow 


steady, and for a few seconds fine 


details become clearly visible. 


DRAWINGS 


\ careful pencil drawing is a con 
venient, concise way of making a perma- 
nent record of how Mars appeared on a 
particular occasion. Sets of drawings are 
useful for studying seasonal changes, and 
for measuring areographic longitudes and 
features. An ample scale 
The British Astronom- 


recommends three milli- 


latitudes of 
should be chosen. 


ical Association 


Clark C. McClelland made these eight drawings of Mars in the fall of 1958 with Allegheny Observatory’s 13-inch refrac- 
tor. Note the small soith polar cap near the top of the disk, except in picture 8. Contrasts and sharpness of outline 
have been exaggerated to facilitate reproduction. Information for each drawing is given in the table on the next page. 
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meters per second of arc, corresponding 
to disk diameters of 1.8 inches on Janu- 
1961; 1.5 on February Ist; and 
1.1 on March Ist. 

To be of value, each drawing must be 


ary ‘I, 


labeled with the date, time, instrument, 
magnification, and quality of the seeing. 
The depiction will not be independent 
evidence unless taken to avoid 
bias, which would result from consulting 
Mars before- 


hand. 


care is 


maps or other drawings 

Mars turns rapidly on its axis, and in 
the half that may be needed to 
prepare a finished sketch a considerable 
displacement of its surface features will 
take place. To avoid distortions, W. H. 
Pickering’s procedure can be followed. 
Before starting on a drawing, spend some 
minutes looking at the planet to become 
with its Then 
the major outlines, the 
Afterward, insert smaller markings 


hour 


features. 
noting 


familiar main 
sketch 
time. 
in the proper places with respect to these 
outlines. This method is particularly de- 
sirable if the drawing is to be used later 
for measurements. 

\n interesting project is to trace the 
changes in size of the Martian polar 
caps, from a series of drawings extending 
over as many months as possible. 

Examples of Mars drawings may be 
found in many recent books and in nearly 
the Strolling 
drawings shown here 
Clark C. McClelland with the 
13-inch Fitz-Clark refractor of Allegheny 
Observatory in Pittsburgh. The table gives 
the date in 1958, the Universal time, the 
seeing on a scale of 0 to 10, Mars’ ap 
arc, the 


every issue of {stronomer. 


The 


made by 


eight were 


seconds of 
areographic the 
that was central on the disk at the time 


parent diameter in 


longitude of meridian 


of observation, and the filter used. 
UT Seein 
:00 
:20 
357 
:40 
:50 
2:22 
:40 
705 


No. Date 
Sept. 14 
Oct. 6 
Oct. 11 
@et.. 30 
Oct. Fi 
Nov. 5 
Nov. 14 
Nov. 18 


NO po OO OO OO OO UI 


TRANSITS 
\n important but sometimes overlooked 
kind of visual observation is timing cen- 
tral meridian transits of Martian features. 
the small, 
Fons is 


For example, suppose that 
very black marking Juventae 
seen a little to the right of the center of 
the disk. The rotation of Mars will carry 
it leftward, and the desired observation 
consists of noting the time when this 
spot passes the imaginary fine through 
the centers of the disk and the polar cap. 
Such timed with an un- 
certainty of 

The American Ephemeris lists at one- 
day intervals the longitude of the central 
Mars, an that in- 


transits can be 


only a few minutes. 


meridian of angle 


creases by about 351 degrees daily. The 
value for the observed time of a transit 
is found by interpolation; it is numeri- 
cally equal to the Martian longitude of 
the marking. The transit observations 
should be confined to the three 
weeks preceding or following the date of 
opposition, for at other times the phase 
of Mars can introduce large errors. 
Longitude observations of any well-de- 
fined surface features are very desirable, 
as they provide the basis for determining 
the rotation period of Mars. Information 


two or 


about this problem can be found in the 
Astronomical Journal for 1953, Vol. 58, 
145. 


page 
INTENSITY ESTIMATES 

Several different numerical scales have 
independent observing 
describe quantitatively the 
brightnesses of different areas on the 
Martian surface. The useful of 
these is G. de Vaucouleurs’, described in 
detail in his book, Physics of the Planet 
Mars, 314 to 325, 1954. He 
three standards: I 0, the surface bright- 


been used by 


groups to 


most 


pages uses 
ness of the polar cap when it is largest; 
I rs 
tinents) near the center of the disk; and 
T 10, the brightness of the sky back 
Martian fea 
ture, its brightness is interpolated be- 
Dr. de 
Vaucouleurs explains in detail the pre- 
that vield 
accurate photometric results. 


the average for light areas (con 


ground. In estimating a 


tween two of these standards. 


cautions make this method 


CLOUDS 


In the dry, desert atmosphere of Mars, 
clouds are uncommon, and any one that 
appears deserves intensive observation. 
White clouds, believed due to water drop- 


lets, are low-level phenomena, while yel- 


Long. Wratten 


102° 


Size 
13”.9 6 Amber 
16”.4 233° > Amber 
£773 196° 5 Red 
18”.9 36 25 Rea 
19”.0 5 Red 
19”.2 25 Red 
19”.1 None 
18”.9 None 
low ones of dust may be as high as 20 
miles above the planet’s surface. Occa- 
sionally a cloud is noted as a_ bright 
projection at the terminator (where it is 
Martian sunrise or sunset), and if the 
distance the cloud extends into the night 
side of Mars is noted, it is possible to 
calculate the altitude it must have still 
to catch direct suntight. 

Of particular interest are Martian clouds 
Plotting 
successive positions on a map will indi- 
cate the direction and speed of the wind 

a valuable addition to our limited in- 


persisting over several nights. 


formation about the planet’s pattern of 
atmospheric circulation. 

Color filters are helpful in recognizing 
and classifying Martian clouds. Charles 
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F. Capen, Jr., describes their use in Sky 
AND TELEscoPpE, August, 1958, page 517. 
Filters aid photography, too, but taking 
useful pictures of Mars is a specialized 
art requiring a large telescope and much 
photographic skill. 

Amateurs who plan to devote many 
telescope hours to the red planet will 
gain much by joining an organization of 
The Mars re- 
Association of Lunar and 
Planetary Ernst E. Both, 
Buffalo Museum of Science, Buffalo 11, 
N. Y. Another active group is the Mars 
section of the British Astronomical <As- 
The address of its director, E. 


like-minded — observers. 
for the 


Observers _ is 


corde1 


sociation. 
H. Collinson, is Culpho End, Culpho, 
Ipswich, Suffolk, England. 





LETTERS 


page 


(Continued from 23) 
Sir: 

On Saturday, September 17, 1960, I was 
fortunate to observe a very rare halo com- 
plex [see also page 14]. Very thin cloud 
11:45 a.m. 
Eastern standard time I noted a briglit 


halo, slightly colored, above the hazy sun. 


overspread the sky, and at 


he usual 22-degree halo was visible, but 
faint. 
scribed 


Instead, an elliptical or circum- 
halo around the 22-degree ring 
was extremely bright and colorful. 

The rarest phenomenon of that day was 
the completeness of the horizontal o1 
parhelic circle; though faint, it extended 
entirely around the sky at the altitude of 
the sun. Opposite the sun on this circle 
anthelion, with a St. Andrew’s 


Yet near the sun itself there 


was an 
cross visible. 
were no mock suns or sundogs. 
HERBERT A. LUFT 
69-11 229th St. 
Oakland Gardens 64, N.Y. 
Sir: 

Recently I have found a simple formula 
that gives surprisingly good approxima- 
tions to the mean velocities of the planets 
in their orbits around the sun. Let the 
planets, beginning with Pluto, be num- 
bered n 1, 2, and so on, with n = 6 
for the asteroids. Then the predicted 
velocity in miles per second is given by 
Vv’ 0.1 (3n? — 4n + 29). In the table, 
the predictions are compared with the 
actual velocities, V 

Planet V' 

Pluto 2.8 
Neptune 3. 
Uranus 4, 
6. 


Error 
-0.1 
0.1 
+ 0.2 
+0.1 
+0.3 


no > wo 


= 
an) 


Saturn 


ODPRWH a 
st 


Jupiter 8 

- -- FS 
14.8 
18.9 
23.6 


28.9 


| 
' 


15.0 0.2 
18.5 +0.4 
9 Venus 21.8 +1.8 
10 Mercury 29.8 0.9 
Except for the case of Venus, the errors 
of the prediction formula are rather small. 
JOHN R. HALL 

1556 Columbia Ave. 

Lincolnwood 46, Ill. 


Mars 
Earth 
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Amateur Astronomers 


CALIFORNIA AMATEURS STUDY AT NEW OBSERVATORY 


OUTHERN CALIFORNIA is well 

known for its giant telescopes, ama- 
teur as well as professional. Probably the 
Los Angeles Astronomical Society has 
more telescopes of 16-inch aperture and 
larger than any other group in the United 
States. Most recently, several advanced 
amateurs in this area, including the 
writer, have been invited to use the fine 
facilities of Josef P. Biela in Anaheim. 

His 16-inch Cassegrainian is on the 
rooftop above his study, the plywood 
dome and shutter being electrically oper- 
ated. The observatory is reached by a 
steep staircase and trap door. The 16- 
inch reflector has a 4}-inch declination 
axis and a conical polar axis of similar 
size. Its weight drive is governor regu- 
lated, with slow-motion controls handy 
at the eyepiece. 

rhere are three guide telescopes, of 6-, 
1-, and 3-inch aperture, all £/15, while the 
main instrument is f/20, its effective focal 
length being 320 inches. Some 25 eye- 


CLARENCE E. JOHNSON DIES 


Junior astronomers lost one of their 
most ardent boosters with the passing of 
Clarence E. Johnson, of Schenectady, 
New York, on October 24th. The 64-year- 
old amateur was recognized for his work 
when the Astronomical League gave him 
its annuai award in 1958. 

Long a post office employee, Mr. John- 
son had served as president of the Sche- 
nectady Astronomy Club and as chairman 
of the AL’s Northeast region. He was 
also junior activities: chairman for the 
league for many years. 

Members of the Schenectady 
were pallbearers at Mr. Johnson’s funeral. 
The club has named its observatory in 


soc iety 


his honor. 


THIS MONTH’S PROGRAMS 

Cleveland, Ohio: Cleveland Astronomi- 
cal Society, 8 p.m., Warner and Swasey 
Observatory. January 20, Dr. John P. 
Hagen, National Aeronautics and Space 
Administration, “The Astronomical and 
Geophysical Benefits from the Space Pro- 
gram.” 

New York, N. Y.: Amateur Astronomers 
\ssociation, 8 p.m., American Museum of 
Natural History. January 4, Dr. Dorrit 
Hoffleit, Maria Mitchell Observatory, ‘As- 
tronomy 100 Years Ago.” 

Philadelphia, Pa.: Rittenhouse Astro- 
nomical Society, 8 p.m., Franklin Insti- 
tute. January 13, John E. Gaustad, 
Princeton University Observatory, “The 
Life History of a Star.” 

Plainfield, N. J.: Amateur Astronomers, 
Inc., of Union County, 8 p.m., Stillman 
School. January 20, Dr. Robert Daniel- 
son, Princeton University Observatory, 
‘Structure of Sunspots.” 
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pieces provide an ample range of magni- 
fications, up to 2,000x being possible. 
We amateur observers have the use of 
star diagonals, erecting prisms, eyepiece 
turrets, and several cameras. There is a 
31-by-4 double-slide plateholder and focal- 
plane shutter. 

Present plans call for additional ac- 
cessories to permit astronomical closed- 
circuit television experiments, photoelec- 
tric observations of the moon and planets, 
and magnitude work on flare stars and 
other peculiar variables. The writer has 
already made some drawings of Saturn, 
recovering a minute division in ring A 
that was previously seen by Thomas R. 
Cave, Jr., in 1957. 

We believe that other amateurs in this 


would benefit if similar well- 


country 
equipped private observatories were made 


available to them. 
LEIF J. ROBINSON 
1411 Amapola Ave. 
Torrance, Calif. 


A PLANETARIUM PROJECT 
After reading about the Korkosz pro- 
jector at the Hayden Planetarium in Bos- 
ton several years,ago, I decided to pur- 
chase a Spitz, Jr., projector for my own 
But I became dissatisfied 
stars it 


entertainment. 
with the small 
duced, so I made 
250 fainter ones. 

In order to reproduce the Milky Way, 
I disassembled the projection sphere, then 
applied film cement with cotton to re- 
move the paint on the globe along the 
path of the Milky Way. The result is 
very realistic. Tinted cellophane placed 
over the colors 
stars of the _Ist- 
while six old camera 
the inside of the sphere make the bright- 
est stars smaller and more brilliant. 

I have also developed auxiliary pro- 
such effects as 
meteor showers, 
I would like to 


number of 
punctures for 


pro- 
about 


openings 
2nd-magnitudes, 


appropriate 
and 
lenses fastened to 


jectors for producing 

clouds, snow, lightning, 

comets, and the moon. 

hear from other amateurs who have simi- 
lar undertakings. 

DANIEL ZIRPOLI 

39 John Ryle Ave. 

Haledon 2, N. J. 


TWO NEW SOCIETIES 

Twelve amateurs have organized the 
Greater Lawrence Astronomical Society. 
Interested persons should communicate 
with the president, Emil DesRosiers, 32 
Oakland Ave., Methuen, Mass. 

Meetings of the Camden Astronomy 
Club are held on the third Tuesday of 
the month at the Hotel Camden. The 
group has nine adult and- five junior 
members. Its president is Bill Shelton, 
Chamber of Commerce, Camden, Ark. 


-+ Amateur Briers +++ 


The Ohio Valley Amateur Astronomers 
of Steubenville, Ohio, have changed their 
meeting night to the third Friday of the 
month to accommodate those members 
who like to sleep late after their extended 
get-togethers. 

Most of the 48 members in the Sky- 
watchers Astronomy Club at Hampton, 
Virginia, are engineers or technicians 
from the National Aeronautics and Space 
\dministration division at Langley Field. 
The club, however, is also open to the 
public. 

lrading-stamp books are being donated 
by members of the Columbus, Ohio, As- 
tronomical Society, in order to acquire a 
slide projector for the club. 

Up to 20 mirrors may be ground simul- 
taneously in a newly renovated optical 
shop at the observatory of the Cincinnati, 
Ohio, Astronomical Association. 

Last fall, during the first public star 
party ever held in West Springfield, Mas- 
sachusetts, most of the 1,300 visitors had 
their initial look at the heavens through 
a telescope. The sponsor was the junior 
group of the Springfield Stars Club, which 
set up 20 instruments for the event. 

\lthough sponsored for workers at the 
\rgonne National Laboratory, the Ar- 
Astronomy Club in Illinois has 
nonemployees among its 70 


gonne 
about 40 
members. 

The Academy of Science and Art of 
Pittsburgh, Pennsylvania, has granted 
$4,525 to the Amateur Astronomers Asso- 
ciation, $500 of which is for operating its 
The remainder will 
be used for advanced 
optics workshop at Allegheny Observa- 
tory, including the purchase of a six- 
spindle power-driven grinding and polish- 
ing workbench and miscellaneous equip- 


Moonwatch station. 


the society’s new 


ment. 

This is the 29th year for the Astro- 
nomical Society of Rutherford, New 
Jersey, and the 25th for the Amateur As- 
tronomers of the Franklin Institute in 
Philadelphia, Pennsylvania. Happy birth- 
days! 

Several members of the New Haven 
\stronomical Society are giving lectures 
at the new planetarium of Southern 
Connecticut State College. 


H. M. C. 
PITTSBURGH AMATEUR DIES 
William M. Soukop, a long-time mem- 

ber of the Amateur Astronomers Associa- 
tion of Pittsburgh, Pennsylvania, passed 
away last November 12th, just after he 
had attended the society’s monthly meet- 
ing at the Buhl Planetarium. 

\ master machinist until his _retire- 
ment in 1957, the 69-year-old amateur 
was frequently called upon to repair 
parts for Buhl instruments, as well as 
equipment at the Allegheny Observatory. 
He also assisted many telescope makers 
in their projects. 





Sam Houston Sam Houston State Teachers College, Huntsville, Texas, 


needed a telescope primarily for visual and photographic 


’ 
College's instruction of undergraduate astronomy classes. [] A 


vibration-free custom-made Tinsley telescope was chosen for two simple 
: reasons: 1) there is no more responsive, reliable telescope 
Tinsley made; 2) its massive size and rigidity assure crisp, sharp 
telescope images —in spite of the fact that it is housed in a rooftop 
observatory on a busy science building. (] When the Sam 

Houston 16” Newtonian-Cassegrain reflector is set properly, 

it remains accurately set. [] Large, pre-loaded tapered cone 

bearings on both axes provide effortless control of the in- 

strument. It is powerful, too. Total effective focal length is 

256 inches. [] There is no limit to the photographic research 

Sam Houston students can perform with this telescope. Its 

versatile Baker Photographic Corrector permits photography 

of a seven-degree field. [] The Sam Houston telescope — 

like all custom instruments from Tinsley—was designed to 

meet the client’s special needs. If you are faced with a 

problem such as rooftop mounting, Tinsley can help you 

solve it. Please address your inquiries to Department C. 


Tinsley Laboratories, Inc., 2526 Grove Street, Berkeley, Calif. 


TINSLEY 


LABORATORIES, INC. 
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ENGINEERED FOR THE LAST WORD IN BREATHTAKING PERFORMANCE .. . PRICED 
FOR FIRST CHOICE IN VALUE . . . FULLY EQUIPPED WITH MANY EXTRA FEATURES! 


You'll Marvel At How Including... @ ELECTRIC DRIVE (Patented) 
_ a oo. Of @ SETTING CIRCLES @ ROTATING TUBE 
s Portamte RV-6 A Complete Instrument, No Costly Accessories Needed! 


e h ; 
eo Model RV-6 Complete 
inc with Dyn-O-Matic Electric Drive 
and All Features Described Below 


DYNASCOPE’ ™» , $19 4°: 


Give The Same Exquisite Definition 7, Sey en 
As Far More Expensive Instruments! Shipping Wt. 55 Ibs. 
This new addition to the Dynascope line has won immediate recog- . nage em + a 
nition from schools, colleges, and professionals, as an outstanding Chas ned . 
achievement in a 6-inch telescope. Although it was only recently in- ; , 
troduced, our files are already filled with complimentary letters from 
excited amateurs and professiona's all over the country. Each one is 
truly amazed at the superior optical performance of this new RV-G 
6-inch Dynascope! Here is large aperture in a quality instrument at 
a price that compares with many 4-inch telescopes. Amd this low cost 
includes such exclusive extra features as electric drive (patented), setting 
circles, and rotating tube! There are no “extras” to run up your cost! 
The superb optical system resolves difficult objects with definition 
that is absolutely breathtaking. The close tolerances of the precision 
construction assure an accuracy and smoothness of operation once 
associated only with the finest custom models. The heavy-duty mount, ‘ 
complete with electric drive, provides the stability so essential for sat- ENJOY IT NOW FOR 
isfactory viewing, yet there is easy portability because in a matter of 


minutes the entire telescope can be dismantled into three easy-to-handle J, ONLY $74.95 DOWN 


sections. ; . : 
Only Criterion’s engineering ingenuity, coupled with volume pro- 4 No need to put off the thrills 
duction and modern manufacturing methods, makes this handsome of owns this magnificent in- 
6-inch model available at such reasonable cost. You can order it strument! Send your check or 
with complete confidence that it will live up to your expectations in money order today for only 
every way, for this assurance is guwaranteed under our full-refund war- $74.95 as full down payment nes 
ranty. Send your check or money order today. Or use our liberal pay balance plus small carrying 
time-payment plan and take months to pay. : charge in your choice of 6, 12, 
or even 24 monthly payments. 


te S ditional g t 
YOU COULD PAY $100 MORE , applies, of course Or “order 
ee i today by sending your check or 
WITHOUT GETTING ALL THESE = " pian order with coupon below. 
SUPERIOR FEATURES (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH PARABOLIC MIRROR 

made of PYREX-brand glass, accurate to better than Ve wave, zircon-quartz 

coated, and guaranteed to reach all theoretical limits of resolution and 

definition. Teamed with elliptical diagonal, mounted in 4-vane adjustable 

spider 

2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting clutch that Sound too good to be true? 


engages and disengages automatically as you seek different objects. Will ° 
not interfere when manual operation is desired. Entire drive housed in : Then read what these delighted 
trim aluminum case. Plugs into ordinary household socket. ‘ 
3. CHOICE OF ANY 3 EYEPIECES from the following: 65X-18-mm. Achro- DYNASCOPE owners have to say: 
matic Ramsden; 100X-12.7-mm. Achromatic Ramsden; 150X-9-mm. Achro- 
matic eee 220X-6-mm. Orthoscopic; 320X-4-mm. Orthoscopic. All are “I never dreamed such a bril ‘A friend of mine has a 6- ‘‘Congratulations on the ex 
precision-threaded, give sharp images to extreme edges liant, clear image could be inch telescope without electric cellence of your workmanship. 
4. SOLID NEW EQUATORIAL MOUNT, extra-reinforced design to provide had with a telescope costing drive, for which he paid over The optics are truly amazing 
pillarlike stability. No annoying side play or wobble. Adjusts easily to under $200. It istone of these $300. He agrees that my I never expected such won 
any latitude. rare bargains that you find new DYNASCOPE not only derful performance. . 
only once o ice a life outperforms it, b -H.N, — t 
5. SETTING CIRCLES for both right ascension and declination. Handsomely rot oe Ee ae epers = Se Ss ae anes a 
engraved and finished in fine aluminum B.S. — New Jersey instrument.’ J.L. — New York 
6. 6 x 30 FINDERSCOPE, ACHROMATIC, COATED, with accurate crosshairs 
and fine focus. Durable cast-aluminum bracket with 6 adjusting screws 
allows positive collimation 
7. ROTATING TUBE FOR MAXIMUM VERSATILITY AND VIEWING COMFORT. 
Solid-cast chrome-finished rings are generous 1° wide with felt lining. 
Newly designed construction, with over-sized knurled adjusting knobs, 
affords maximum rigidity and allows for quick disassembly and portability, 
with or without tube. 
8. STRIKINGLY HANDSOME WHITE 50” BAKELITE TUBE with porcelainized 
Duralite finish, durable yet light. Walls are Ye’ thick, completely insulated 
and anti-reflective blackened inside [] | prefer your easy terms! Enclosed is $74.95 as down payment with 


9. BRASS RACK-AND-PINION EYEPIECE HOLDER has precision-cut rack and | understanding that | will pay balance (plus small carrying charge) over 
L 


- er memes a —— aE ——— ———s eae eemmentell —a os ——<— —wre | 
Criterion Manufacturing Co. 
Dept. STR-18, 331 Church St., Hartford 1, Conn. 


["] Please send me, under your unconditional guarantee, the RV-6 6” Dyna- 
scope. Full payment of $194.95 is enclosed. 


,gear for easier, smoother, more positive focusing. Takes standard 1%” 6 12 24 months (check choice) 


oculars, negative or positive 
10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easily removable (-] Send FREE ILLUSTRATED LITERATURE describing the RV-6 6” Dynascope 
and all the telescopes in the Dynascope line. 


legs. Provides sure, steady support, plus lightweight portability. 


CRITERION MANUFACTURING CO. 
331 Church St., Hartford 1, Conn. 


Manufacturers of Quality Optical Instruments 
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Graphic Time Table of the Heavens — 196! 


N THE FOLLOWING pages is a 

chart that is a condensed and sim- 
ple almanac, giving the rising and setting 
times of the sun, moon, and _ brighter 
planets, and much other useful astronom- 
ical information. This Graphic Time 
Table is published annually by the Mary- 
land Academy of Sciences, through whose 
courtesy it is reproduced here for the 20th 
year. Separate copies may be obtained 
from the Maryland Academy of Sciences, 
100 Cathedral St., Baltimore 1, Md., for 
35¢ each; discount on quantity orders. 
Large wall charts, 40 by 27 inches, may 
be ordered for $1.25 folded, $1.50 rolled. 


How To Use THE GrapHic TIME TABLE 

Across the top and bottom of the chart 
are marked the hours from 4 p.m. to 8 a.m.; 
the days of the year run down the chart. 
Thus any event, such as a particular sunset, 
can be read by following the horizontal line 
for the date to where it intersects the curve 
marking the event, in this case the sunset 
curve. 

In this way the Graphic Time Table shows 
the rising and setting times of the sun and 
moon and the planets Mercury, Venus, Mars, 
Jupiter, and Saturn; the duration of twi- 
light; and the times when certain stars and 
other interesting objects transit, that is, cross 
the meridian. The moon’s phases are also 
indicated. 

Small numbers at the left give the Julian 
day number. These numbers are a consecu- 
tive count of the days, beginning in 4713 B.c., 
so January 1, 1961, is JD 2,437,301. Julian 
days offer a simple way to find the interval 
between two dates by a single subtraction, 
and they are widely used by astronomers, 
particularly in variable star work. The Julian 
day starts at Greenwich noon, or 6 a.m., 
Central standard time. 

Along the midnight line are Roman nu- 
merals that indicate the sidereal time at mid- 
night, in other words, the right ascension of 
a star then at the meridian on the date in 
question. Running along the midnight line 
and crossing it is the curve for the equation 


of time, which shows how much the sun is 
fast if the curve is to the left of the line, 
and how much the sun is slow if the curve 
is to the right. When the sun is fast, it ar- 
rives at the meridian before 12 o’clock noon, 
by the amount shown between the curve and 
the midnight line. 

Small black circles show moonset for the 
first half of each lunar month, and small 
open circles moonrise from full to new moon, 
for longitude 90° west and latitude 40° north. 
At 75° west longitude the moon will rise 
about two minutes earlier than these times; 
at longitude 120° west, about four minutes 
later. Also plotted for the moon each day 
are little marks or “‘ticks,”’ placed at the cor- 
responding times for moonrise and moonset 
at the earth’s equator; each tick has a hori- 
zontal bar pointing toward the time at 40° 
north, where the open or black moon circle 
is located. These marks aid interpolation for 
latitudes intermediate between the equator 
and 40° north, and may be used for cautious 
extrapolation to higher {atitudes. 

Every curve for the rising or setting of 
the planets has a “ghost” counterpart to 
show the planet’s rising or setting at the 
equator. These curves are indicated by the 
appropriate planet symbols and the letter R 
for rises and § for sets. For example, the 
equatorial curve for “Mercury sets” starts in 
the upper left part of the chart and is labeled 
below the January 12-13 line in the 6:30 to 
7:00 p.m. section. 

The scale at the right is for finding rising 
or setting times of other objects. Set dividers, 
or a strip of paper, from the index at the 
center of the scale to the object’s declination, 
north or south, and in the direction desired 
for either rising or setting. Measure this 
same distance along the midnight line of the 
chart, beginning at the object’s right ascen- 
sion on: the scale marked by the Roman 
numerals. Should this end point fall outside 
the chart, add to or subtract from the 
right ascension 12 hours and reset the di- 
viders, using the end of the scale rather than 
the center index. Through the point estab- 
lished, draw a line parallel to the ‘Transit 
First Point of Aries” line on the chart. This 





OBJECT GICLAS 


A highly unusual asteroid was discov- 
99 


ered by Henry L. Giclas on Oftober 2 


1960, at Lowell Observatory in Arizona, 
while trying to locate a supposed new 
comet. 

Lhe German Malsch 
taken photographs on October 13th and 
l4th showing images apparently of an 
This ob- 


amateur W. had 


8th-magnitude comet in Aries. 
ject has not been satisfactorily confirmed, 
Mr. Giclas 
made a photographic search on the 22nd 
and 27th with the 13-inch Lowell refrac- 
tor, finding no comet within several de- 
grees of the expected position, though his 


and its existence is doubtful. 


plates showed stars as faint as magnitude 
16. 

But on these same pictures, he noted 
a 12th-magnitude minor planet, moving 
eastward at the unusually rapid rate of 
nearly two degrees per day. During the 


next month, many additional observations 
of this fleet object were secured by Mr. 
Giclas, Elizabeth Roemer at the U. S. 
Naval Observatory’s Arizona station, and 
G. Van Biesbroeck of Yerkes Observatory. 

The exceptional nature of the orbit is 
shown by calculations of B. G. Marsden 
at Yale University Observatory. Object 
Giclas moves around the sun in an ellipse 
of high eccentricity (0.53), with a period 
of 3.35 years. When passing nearest the 
sun, it is only about five million miles 
outside the earth’s orbit; this happened in 
late September. Object Giclas is only 
about two miles in diameter, and hence 
an extremely faint body except when it is 
in the earth’s vicinity. Its distance from 
both sun and earth is now increasing 
rapidly, and by the beginning of April the 
Giclas asteroid will be only 20th magni- 
tude, according to Mr. Marsden’s ephemer- 
is in Harvard Announcement Card 1515. 


will show the time of the rising or setting of 
the object at latitude 40° north. 


Tue Events oF A SINGLE NIGHT 

As an example, consider the night of 
January 5-6 by following the horizontal line 
for that date across the chart from left to 
right. The Julian day number is 2,437,305. 
As read from the chart, Mercury sets at 
4:40 p.m., eight minutes before sunset, and 
thus will be invisible. The vernal equinox 
(“First Point of Aries’) transits at 4:59 - 
marking 0" local sidereal time. Evening twi- 
light ends at 6:24. The next event is the 
upper culmination of Polaris at 6:55; it is 
then due north and directly above the pole. 
The open circle at 8:31 marks the rising of 
the moon, which is four days past full. Venus 
sets at 8:34, and nine minutes later the Pleia- 
des (M45) cross the meridian; other transits 
are the Great Nebula in Orion at 10:31, 
Mars at 11:19, and Sirius at 11:41. The 
sidereal time at midnight will be approxi- 
mately 7:01, and the line for the equation 
of time shows that the apparent sun is five 
minutes slow. Morning twilight begins at 
5:43 a.m., Polaris has its lower culmination 
(being directly below the pole) at 6:53, 
Mars sets at 7:06, and Jupiter rises 13 min- 
utes later. Sunrise is at 7:21, with Mercury 
rising 10 minutes later and Saturn at 7:37. 
The last few events will, of course, not be 
visible to the unaided eye because of day- 
light. 


How To Correct For Your PosITION 

As in all almanacs, the times of rising and 
setting of the sun, moon, and planets are 
strictly correct for only one point on the 
earth’s surface — for this chart, latitude 40° 
north and longitude 90° west and the 
standard time given on the chart is for this 
point only. 

For any other locality, the chart shows 
local time, which must be converted to 
standard (clock) time for that place. This 
conversion depends upon the distance of 
the observer east or west of his standard- 
time meridian, the latter being an even mul- 
tiple of 15 degrees: 75°, 90°, 105°, 120°, 
150°, and so forth, west longitude for the 
United States. The conversion is equal to 
four minutes of time for every degree of 
longitude between the observer and the 
nearest standard-time meridian. It is plus 
if the observer is west, minus if east of the 
standard meridian. 

In the following table, these corrections 
are given in minutes of time for 32 locations 
in the United States. 


Los Angeles 
Memphis 
Miami 
Minneapolis 
New Orleans 
New York 
Pittsburgh 
Rochester 

St. Louis 

Salt Lake City 
San Francisco 
Santa Fe 
Seattle 
Tucson 

Tulsa 
Washington 


Anchorage 
Atlanta 
Bismarck 
Boise 
Boston 
Chicago 
Cincinnati 
Dallas 
Denver 
Detroit 
Durham 
El Paso 
Helena 
Honolulu 
Houston 
Kansas City 
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: ZG Professionally Designed and Produced 
4 Polans 2.4” EQUATORIAL REFRACTOR 


62-mm. objective 
Micromotion adjustments on both axes 
Coated optics throughout 
79°° Equatorial mount 
@ Eyepieces for 160x, 88x, 40x (200x available at extra cost*) 
F-342 Shpg. wt. 30 Ibs. J Net 79.50 
*F-391 4-mm. orthoscopic eyepiece for 200x Net 8.95 


Galactic 3” Equatorial Refractor 


189” 





Ultra-precise helicoid fo- © 910-mm. focal length 


cusing © 76.2-mm. clear aperture 
76.2-mm. clear aperture Micromotion controls for 


7 coated eyepieces to declination and right 
227x ascension 


®@ Resolving power 1.6 


Most advanced equatorial 
seconds of arc 


mount 
1.6”, 500-mm.-f.I. finder e 1a”, 500-mm.-f.1. finder 


®@ 7 eyepieces to 227x 
.. Net 269.50 F-384 Shpg. wt. 60 Ibs. ‘ Net 189.00 


3 : STAR SPECTROSCOPE WITH 3 EYEPIECES 
aia @ Observe the spectra of stars of magnitudes 1 to 3 
Lt te 95 7 seaweed cy ge oa C to G 
29 . as tenadeed houoe O.D. eyepieces 


F-569 Shpg. wt. 8 oz. 











7 is £ OPES LAFAYETTE 
afayette SPECIAL — VIEWFINDER SC 14” TRANSPARENT 


rm 1795 CELESTIAL GLOBE 


@ Basic aid for 5 
F-629 students and 
6”° teachers of 0 
astronomy 
@ Coated, achromatic objectives and eyepieces Adjustable satellite orbits 


Satellites travel around earth 
®@ Duralumi tubes finished in white enamel automatically 














Adjustable sun and moon 
Adjustable lunar orbital inclination 


. (1 er ” 80 constellations — including all 

potent apt coo-ta ae Oa stars of Ist, 2nd, 3rd, and 4th 
magnitudes 

Shpg. wt. 15 Ibs. 

F-400 ..... 5.00 Down Net 39.50 


USE OUR EASY PAYMENT PLAN — DOWN PAYMENTS AS LOW_AS_$2.00 AND UP TO 24 _MONTHS _TO_PAY 
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® With mounting brackets and centering screws 


© Air-spaced objective ® Drawtube focusing 
© Rack-and-pinion focusing © Interchangeable eyepiece 


F-628 Shpg. wt. 8 Ibs. Net 17.95 F-629 Shpg. wt. 2 Ibs. Net 6.95 
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OBSERVER’S PAGE 


Universal time (UT) is used unless otherwise noted. 


A BRILLIANT NOVEMBER AURORA 


SOLAR FLARE of violence, 
recorded on the morning of Novem- 

ber 12, 1960, at Holloman Air Force Base 
in New Mexico, heralded a spectacular 
northern lights display witnessed over 
much of the United States that evening. 
It was seen as far south as Miami, Florida, 
and west to Colorado, and received promi- 
mention in many 
One of the best views of the aurora by 
amateurs reporting to Sky AND TELESCOPE 
was obtained by airline pilot R. E. Fried 
of Atlanta, Georgia, who was flying over 
Mississippi. He first detected it at 6:35 
p.m. Central standard time, and 15 min- 
utes later the display reached from Alkaid 


great 


nent newspapers. 


to Capella. 
tended to about eight degrees above the 
horizon, 


Apple green curtains ex- 


entire length of the northern 
with brilliant pinkish ones running up to 
Areas of 
deep pink haze were centered at Ursa 
Major and Auriga. 

At Bastrop, Louisiana, George A. Chain 
at first thought the deep reddish glow he 
saw in the north was a fire, since he had 
never aurora of this type 
at his latitude. It was so bright that the 
2nd-magnitude stars in the handle of the 
Big Dipper faintly visible 
through the glow, which extended almost 


within five degrees of Polaris. 


observed an 


were only 


up to Polaris. 

Many observers commented on the red- 
ness of the display. It was a blood red for 
Frank Reed, Louisville, Kentucky, and a 
dark red for Samuel Whitby, Brodnax, 
Virginia. The coloring was also noted by 
J. R. Otoupalik, Greeley, Colorado; Mrs. 
J. D. Spradley, St. Augustine, Florida; J. 
Hills, Independence, Kansas; N. Wright, 


Jefferson City, Missouri; J. M. Downie, 
Sanderson, Texas; G. W. Shultz, III, 
Conshohocken, Pennsylvania; and mem- 
bers of Our Lady’s Astronomy Club in 
Carthage, Missouri. 

The aurora watched by Howard 
Ritter of Oxford, Ohio, from 7:50 to 9 p.m. 
EST, and by Fred Donaldson and several 
other members of the Ohio Valley Ama- 
teur Astronomers in Steubenville, Ohio, 
who also photographed the event. Rayed 
arcs were seen by George Rippen, Madi- 
Wisconsin. He spec- 
trum of the red region, noting the charac- 
teristic lines of neutral oxygen. 

Later that white 
lights were spotted by Robert Siebert, 
Jeanette, Pennsylvania. Dale Schubert, of 
Newton Highlands, Massachusetts, took 
several victures between midnight and 2 
o'clock EST, one of which is reproduced 


was 


son, observed the 


evening, northern 


here. 

\t Paterson, New Jersey, the Novem- 
ber 12th became faintly 
during dusk, and by 7:30 EST was at its 
height. Major strong red 
were seen by Philip Del Vecchio, and 
there was a strong green ray in the north. 


aurora visible 


streamers of 


\ rare red corona was seen, with a bluish 


that remained 
overhead for 


southern border, 
stationary 
half an hour. 


Mr. Del Vecchio points out that solar 


white 


almost nearly 


activity in the first half of November was 
very intense. On the 5th a large sunspot 
appeared on the sun’s eastern limb, and 
by the 14th it had expanded into 17 spots 
2,085 millionths of 

10th, a flare of 
3 occurred in this sunspot 


covering an area of 
the solar disk. On the 


importance 


In Massachusetts, Dale Schubert used an f/2.8 lens and Panatomic-X film to 
record this bright auroral form in the southwestern sky. The stars of Orion 
are conspicuous at the left in this two-minute exposure. 





HI-POWER OCULAR 
$2.50 ppd. 


corrected, positive. Balcoted. E.F.I 12.5 
mm. (14 inch). 20x, f/2.8, 14” O.D. mount. Lens 
unit 100% American by world-famous manufacturer 
Limited stock at this price of 


3-lens 


$2.50 ppd. 





Jupiter BLUE Filter 


A useful accessory for your telescope, especially for 
viewing the Red Spot on Jupiter. Improves color 
contrast, reduces glare. Helps you to see detail in 
the belts of this planet. 33-mm. diameter, 1-mm 
thick. Polished plane parallel} Famous manufacturer 
Unmounted 


Only $1.50 each, ppd. 


Scientific & Lab Apparatus 
HARRY ROSS 61-H Reade St., New York 7, N. Y. 








TELESCOPE MIRRORS 


Better than 1/8 wave. 


Guaranteed to resolve to Dawes’ limit. 


No C.O.D.'s, please. Pennsylvania residents 


add 4% sales tax. 
H. HUNTER LARGE 
Optics 
995 North Franklin Street 


Pottstown, Pennsylvania 








Don’t fail to investigate 
the new 196i Magnusson telescopes, 
mountings, and clock drives. 


IMAGINE THESE FEATURES 
ON LOW-PRICED REFLECTORS 


% Mountings made with 114” 
*% Cast-aluminum holding straps machined to per 
mit easy tube rotation. 

% Clock drives with two slow 
scanning the sky and 
work. 


shafts 


motions, one for 
another for photographic 


% Drives with hardened and ground worm threads 
that you would expect to find only in instruments 
costing twice as much. 

% Drives with large motors that will accommo 
date telescopes up to 1244” 

All of these extras are made possible without 
increasing the prices, because of our new l 
and production methods 

ALSO AVAILABLE: Mirror kits from 6” to 
i214”, with the new channeled glass lap for fast 
grinding without sticking. Each kit contains a 
spherometer for measuring depth of curve. The 
graduated knob with screw can be used on a 
Foucault tester. 

Write for prices part 
SETTING 
CIRCLES 

Made of choice 
aluminum or 
brass, machined 
and polished all 
over. Hour. cit- 
cles, machine- 
scribed with hour, 
marks. Declination circles scribed in 
0-90-0-90. Numbers stamped with 

Holes reamed standard sizes. Fastened with 
screws. State hole sizes. 


tools 


sold separately. 


# 


half-hour, and five-minute 


Aluminum 
$15.00 
$17.00 
$24.00 


O. MAGNUSSON 


14570 West 52nd Ave., Arvada, Cok 


Brass 
$19.50 
$22.10 
$31.20 


5” circles, set of two 
6” circles, set of two 
8” circles, set of two 
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U.S. SURPLUS BARGAINS 


IN HIGH-QUALITY OPTICAL PARTS AND EQUIPMENT 





BAUSCH & LOMB f/6 
AERO-TESSAR LENS 


Focal length 24”. Com 
pletely nivunted with iris 
ind shutter. Excellent for 
wide-field telescope All 

excellent condition 


in 
Price $25.00 


WIDE-ANGLE ERFLE EYEPIECE 
(68° Field) 


lenses. 


optics 4 achromatic 
” aperture 


Coated 
1144,” length, 1-13/16 


4 focal 
Price $12.50 


AERO-EKTAR 
£/2:5, %2" #1 


Completely mounted with 
shutter. Originally manu 
factured for night-pho 
tography aerial camera 
Film size, 9” x 9” x 
cellent conditior Price 


$50.00 


METAL PARABOLOIDAL MIRROR 


e are made of hastelloy hard metal 
5 focal length. Manu 
Lomb Approx 

condition 


Thes 
12” diameter. 53 
factured by Bausch & 
weight, 34 Ibs. Brand-new 


Price $10.00 each 


LENS ASSEMBLY 

48” FOCAL LENGTH — f/6.3 

This was used with the K40 aerial camera, wi 
takes a x 18” plate Manufactured by Eastman 
Kodak Approx. dimensions, 14” diam r 
Contains built-in filters and iris. Lenses mounted in 
minum housing. Approx. weight of unit, 125 lbs 

original crates Approx. shipping 


Price $150.00 


Long 


weight 


BELL & HOWELL 
f/8 TELEPHOTO LENS 
Coated lenses. Focal length 
36”. Completely mounted 
with iris and shutter. Ap 


prox. weight 25 lbs. Excel 


lent condition. Price $49.50 


GOVERNMENT- 
DESIGNED 
ERECTING 

EYEPIECE 


system is housed 
mn for va 
id hence ma f f 
Kellner eyepiece of approximately ‘ 
length in tandem with a pair achroma 
This latter | length of 
and functions as the ras a 
when used alon he erector 
hreaded cel hich may 
power 
( it 10 
ncremer yields 
O.D. by 434” 


eyeshield 


8-POWER WIDE-FIELD ELBOW TELESCOPE 
COATED LENSES 


Field of view 8° 45’. Large focusing Erfle eyepiece 
Eye lens diameter 2-1/16” with diopter scale +2 i. 
4 built-in filters clear, neutral, red, amber. Length 
5%”, width 654”, height 734”, weight approx. 914 
Ibs. Excellent unused condition. Price $39. 


8-POWER ELBOW TELESCOPE 


2” objective; Kellner eyepiece; Amici erecting prism; 
i built-in filters; reticle illumination; field is 6° (325 
ft. at 1,000 yds.). The focusing 28-mm. eyepiece al- 
lows focus from 15 ft. to infinity. Weight 5 Ibs. 
These were used by the government 
for antiaircraft. Government cost 


over $200.00. Price $12.50 


5” SCHMIDT 
ULTRA-HIGH-SPEED 
OBJECTIVE LENS SYSTEM 


Kodak infrared re- 
ceiver, formerly known as 
U. S. Navy Metascope, Type 
B. 7” long with 5” Schmidt 
ultra-high-speed objective lens 
(approx £/0.5) Elaborate 
optical system, many coated lenses. 
light batteries. Cost government 
Factory-new. Shipping wt. 9 lbs 


Eastman 


Uses two pen 
approx. $300.00. 
Price $19.95 
Shipping wt. 3 Ibs 


Waterproof carrying case extra 


Price $3. 


NAVY INFRARED RECEIVER, 
TYPE C-3 


Produces visible image from 
infrared image in complete 
jarkness. For seeing in dark 
with infrared light source. 
Nothing to wear out. Operates 
yn two flashlight batteries. Has 
1igh-voltage power supply and 
mage tube (1P25) and elaborate optical 
Weighs ony 614 pounds and is only 11” 
high, 514” wide. Manufactured by R.C.A. Objective 
f/0.9 Schmidt system, 2.4” focal length, 314” aperture 
Excellent condition, with waterproof carrying case 


Price $35.00 


system. 
long, 8” 





INFRARED FILTERS 
x 4” thick. Price $2.95 


5%” diam 


KODAK AERO-EKTAR 
*/2.5, 

6” f.1. 

Mounted in 

barrel. Hard- 

coated lenses, 


color corrected 
yellow filters 


Complete with dust caps. Red and 


Price $25.00 


BAUSCH & LOMB f/6, 24” f.I. 
AERO-TESSAR 
LENS SET 


The clear diameter of front 
lens is 4”; that of rear lens 
is 35%”. The set consists of 
two metal-mounted elements 


Price $20.00 





Send full amount with order 


C&H SALES CO. 
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All prices, except as noted, net f.o.b. Pasadena, Calif. No C.0.D.’s, please. 


2176 East Colorado St. 
Pasadena 8, Calif. MUrray 1-7393 


group, and on the 12th and 15th, flares 
of importance 3+ were seen at observa- 
tories in Michigan and Japan. 

On November 12th the IGY World 
Warning Agency issued an advance alert, 
and this was followed by a Special World 
Interval when a great magnetic storm be- 
gan at 13:50 UT, the “K” index reaching 
a value of seven on a scale of zero to nine. 
Half a day later the great aurora was at 
its height. 

Other amateurs who sent in reports in- 
clude W. Feibelman, Pittsburgh, Pennsyl- 
vania; W. Hladky and J. Reiter, Ridge- 
wood, New Jersey; J. Vorreuter, Lake- 
New York; L. Bonczar, 
Lowell, Massachusetts; T. Maynes, Lit- 
tleton, New Hampshire; A. Burstiner, 
Etters, Pennsylvania; J. Starbird, Topeka, 
Kansas; M. Zapolski, Schenectady, New 
York; J. A. Loudon, Philadelphia, Penn- 
sylvania, who observed from Millville, 
New Jersey. 


mont-on-Seneca, 


VENUS-JUPITER CONJUNCTION 


On the evening of November 18, 1960, 
Jack Hills in Independence, Kansas, 
obtained. this photograph of the con- 
junction of two bright planets. They 
are seen just above the house, bril- 
liant Venus below and to the left of 
Jupiter. Mr. Hills used an £/2.5 Aero- 
Ektar lens and Ansco Super-Hypan 
film for his 20-second exposure. The 
stars forming the Milk Dipper in 
Sagittarius appear over the tree. 





Sky and Telescope Binders 


A dark blue fabrikoid binder priced at $3.50 
each, postpaid in the United States; $4.00 in 
Canada. Two sizes: Binder C is for volumes 
up to: XVIII; Binder D is for volume XIX 
and after. When ordering, please specify the 
volume number for which the binder is to 
be used. 

Your name can be gold-stamped for 75¢ 
extra, the volume number for 50¢, both for 
$1.20; print desired lettering clearly. Payment 
must accompany order. (Sorry, but no foreign 
orders accepted. ) 





Sky Publishing Corporation 


Harvard Observatory, Cambridge 38, Mass. 











OBSERVING THE MOON — BOSCOVICH 


crater Manilius and 

north of the Ariadaeus rille is a 
mountainous region that contains the 
walled plain Boscovich. 
97 il > i le oO I < x li oO y o’ 
27 miles in length according to J. Young’s 
measurements, its shape is irregular, al- 
though roughly rectangular. While rela- 


OUTH of the 


\pproximately 


tively inconspicuous when near ihe termi- 
nator, Boscovich stands out at full moon 
because of its very dark floor. 

Its walls tend to be low 
with many enclosures and openings that 
lead into the surrounding highlands. The 
highest part of the rampart is on the west, 
where the large mountain Boscovich Beta 
casts a prominent shadow at_ sunrise. 
Even after the neighborhood has become 
fully sunlit, shadow lingers on the side of 
Beta. Various observers have reported 
several very minute craterlets on the 
floor, all but one being difficult to detect 
in telescopes of moderate size. The floor 
itself seems lower than the adjacent sur 
face, suggesting that this feature may be 
a sunken portion of the lunar crust. 

Of most interest in Boscovich is the 
fault that interior. As 
the accompanying drawing shows, it be- 
gins at the base of the southeast wall, ex- 
floor, and 


and uneven, 


great crosses the 


northward across the 
terminates in two short diverging clefts. 
Near the southern end of the fault is 
another short cleft, and still another runs 
from near the mid-point of the fault to- 


Thus it would seem 


tends 


ward the west wall. 
that the 
broken 
different 
The Boscovich fault appears to be simi- 
lar in nature to the well-known Straight 
Wall and the large fault near Biirg (Sky 


Boscovich have 


blocks, 


floor of may 


into several each at a 


level. 


South is above and west to the left 
in this drawing of the lunar formation 
Boscovich, made by Alika Herring on 
May 15, 1959, at 4:05 Universal time. 
He used 354x on his 12}-inch reflec- 
tor. The sun was about 10 degrees 


snp TeLEscope, April, 1960, page 357). 
\ll three of them have their high sides 
on the west. 

The interior is notable as one of the 
darkest areas on the moon. Long ago, E. 
Neison assigned it a brightness of 1} on 
a scale in which 0 represents black shadow 
and 10 the most brilliant lunar features. 
The floor is darker than Plato's, for, 
unlike Plato, Boscovich does not seem to 
possess the light streaks and spots that 
would: tend to brighten it toward full 
moon. 

The peculiarities of 
new significance from a comparison with 
its wider surroundings. J. H. Madler in 


Boscovich gain 


1837 commented on the great similarity 
of this object to neighboring Julius 
Caesar, “in practically every respect, save 
in being smaller and having a_ lower 
wall.” Consider also the curious feature 
Boscovich P, immediately adjoining to 
the north. It is best described as an elon- 
gated, rectangular, sunken plain, sharing 
the warping characteristic of Boscovich. 
\s Gilbert Fielder’s photographs and 
chart show (April, 1960, issue, page 334), 
these peculiarities seem to have resulted 
from a systematic deformation of a large 
area of the moon’s surface. 


ALIKA K. 
1312 


HERRING 
Arlington Ave. 
Anaheim, Calif. 





With this fascinating, precision-built globe com- 
bination you can follow the exciting events of an 
entire day in the heavens. You read time by ob- 
serving the earth’s relation to the sun. There are 
two globes, a 6-inch terrestrial and a 12-inch 
celestial. The earth globe rotates by an electric 
motor once every 24 hours. The sun’s noontime 
position is shown for any point on the earth’s sur- 
face, and because the movable ecliptic ring is con- 
nected to the twilight ring, sunrise and sunset and 
the duration of twilight are shown for all piaces. 

Only two daily settings are necessary — simply 
move the sun indicator eastward to the next day‘s 
date on the ecliptic circle, and turn the earth 
globe one degree to correspond to the actual rota- 
tion of the earth (about 361° in 24 hours). 

The movable ecliptic (sun) ring is also marked 
for the moon‘s phase positions and the maximum 
greatest elongations of Mercury and Venus. 


Model ST-12-E.C. — 12-inch diameter 
Write for free brochure. 


FARQUHAR TRANSPARENT GLOBES 


3724 Irving St., Philadelphia 4, Pa. 
Telephone: EVergreen 2-2833 





FARQUHAR EARTH CLOCK 











Ideal Telescopes for Teaching Astronomy 


SATELLITE 
3-INCH 


Completely assembled 3-inch reflector * All-metal 
construction with seamless aluminum tube * Stand- 
ard 1%-inch rack-and-pinion focusing eyepiece 
mount * Corrected optics for fine definition * 
Collapsible self-locking metal tripod * Peep-sight 
finder * 60-power eyepiece * (120-power eyepiece 
available, $4.00) * With altazimuth mounting, 
$29.95 * With equatorial mounting, $39.95 * 
f.o.b. Princeton, N. J. 


Write for complete catalog on all 
of our Astronomy Teaching Aids. 


SPACE K-4 
DELUXE 


$98.50 
COMPLETE 


$79.95 
KIT 





THE SPACE K-4 DELUXE 


standing performance. 


$79.95, f.o.b. Princeton, N. J. 


6x25 achromatic finder; adjustable 





nationally recognized by astronomers and schools for its out- 
Purchased by schools under 
K-4 DELUXE is available completely assembled for $98.50, or as a kit with assembled optics for 
Prices include 3 eyepieces: 50x, 100x, and 200x, standard 11%4”’; 
equatorial mount; 


44" reflector is also available with clock drive and setting circles. 


NDEA for teaching astro-sciences, the SPACE 


pedestal; and collapsible legs. This 








high, as seen from Boscovich’s floor 
where the very prominent shadow of 
the peak Beta falls. 


Instruments /W eather . Astronomy/Teaching Aid 
194 Nassau St., P. O. Box 216, Princeton, N. J. 


Science Associates, Inc. 
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GOTO MEDIUM-SIZE PLANETARIUM 


The Museum of Art, Science and Industry, Bridgeport, Connecticut, is the first insti- 


tution to install Goto’s M-1 medium-size planetarium in its dome. It opened to the 
public in the fall of last year. The planetarium won high acclaim when displayed 


at the 4th annual United States World Trade Fair in May, 1960. 


GOTO OPTICAL MFG. 


1-115 Shimmachi, Setagaya-ku, Tokyo, Japan 
OF] e)(-mw Vole [4-1-5 C1 O00 O) aa A Onn £0),0 40) 
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THE NORTH STAR’S RING 
ITH my 7x50 
good seeing conditions, I have often 

what I call the 

Polaris. It is a 


binoculars and 


observed 
ring” 


“engagement 
fairly round 
degree in diameter, 
five brightest stars within 
the North Star. 
is bright Polaris, 


of 
circlet about 
formed by the 
two degrees of 
The solitaire 
on the side of the ring toward the celestial 
pole. At the time 
minutes of arc from the pole, 
is two hours. 


one 


which is 
present Polaris is 55 
above it 
local sidereal time 
photograph, taken 
Connecticut, 


when the 
The 
Andrew Frame of Darien, 
of the 


accompanying 
by 
is one few pictures I have seen 
1960 


of 


ORIONID METEORS IN 
INCE 
American 


the 


years 


becoming a member 
Meteor two 
00) 


observed over 1,2 


Society 


ago, I have meteors 


visually and have photographed about 25 
bright ones on fewer than 200 exposures. 
On October 20-21, 1960, 


group of observers at Tujunga, 


our small 
California, 
visual 


the 


made and photographic observa- 


tions of Orionid shower. Between 
1:30 and 2:30 
J. Bias counted and 


I took 10 photographs with 


a.m. Pacific standard time, 


meteors, 23 from 
2:30 to 3:30. 
whose 35-mm. 


field. 


a 35-mm. Minolta camera, 


lens covered a_ 60-degree Two 


An Orionid meteor of 
visual magnitude zero 
recorded on Tri-X film 
by Norman D. Petersen. 
He began the expo- 
sure at 2:56 a.m. Pa- 
cific standard time, Oc- 
tober 21, 1960, and 
closed the shutter a 
minute after the mete- 
or appeared at 3:04 a.m. 
Traveling toward Leo 
between Cancer and 
Hydra, the Orionid had 
a five-degree trail, was 
orange-red, and left a 
train that persisted for 
20 seconds. 


that shows this ring of stars to advantage. 
When looked at through a_ telescope’s 
finder, the circlet is too small to be no- 
ticed; it is faint unless viewed 
with a 2-inch objective. On the other 
a telescope with a power of 30 
or field than the 
ring’s diameter. 


WILLIAM L. 


also too 


hand, 


more the may be less 


DUTTON 
Box 331 
Noroton, Conn. 


SUNSPOT NUMBERS 
Che following American sunspot num- 
October have been by 
Hill, Whitin 
College, from 


derived 
Observatory, 
AAVSO Solar 


bers for 
Dr. Sarah J. 
Wellesley 
Division observations. 

October 1, 11; 2, 24; 3, 20; 4, 

G. 73; 7,; Li: B94; 9, 158; 36; 
103; 119; 13, 98; 14, 93; 15, 96; 16, § 
17, 88: 18, 68: 19, 68: 20, 70; 21, 63; 
17; 23, 47; 24, 52; 25, 53; 26, 53; 27, 57; 
28, 48; 29, 70; 30, 64; 31, 72. Mean for 
October, 72.7. 

Below 


13: 5 


3; 5, 75 


143; 11, 


are provisional mean relative 
sunspot numbers for November by Dr. 
M. Waldmeier, director of Zurich Ob- 
from observations there and at 
its stations in Locarno and Arosa. 
November 1, 76; 2, 80; 3, oe 4, 58; 5, 
3: 6, 90; 7, 116; 8, 125; 9, 125; 1¢ TE, 
12, 132; 13, 128; 14, 132; bs 16, 
17, 103; 18, 82; 19, 74; 20, 82; 65; 
57; 23, 57; 


24, 41; 25, 42; 26, 
58: 28, 56; 29, 53: 30, 63. Mean 
87.0. 


scervatory, 


125: 
a 
y 4B 
60; 27, 
for No 
vember, 
meteors were filmed, both noted visually 
as being brighter:than Ist magnitude and 
leaving trains. 


The 


images of 


following night, 10 more exposures 


gave three additional meteors. 
Another observer counted 21 and 27 


meteors in — one-hour intervals starting 
at 1:30 :30 a.m., respectively. 

On nights sky 
ideal, interference 


and 2 
both 
with 


conditions were 


no from. city 


Ihe temperature never dropped 
62 

PETERSEN 
6836A Valmont St. 
Calif. 


lights. 
fairly comfortable 


NORMAN D. 


below a 


Tujunga, 


|f—Star Atlases and Books on Astronomy 


1961 HANDBOOK OF THE BRITISH 

ASTRONOMICAL ASSOCIATION..... $2.00 
New: SOURCE BOOK IN ASTRONOMY, 

by H. Shapley...... $10. 
New: OUTER SPACE PHOTOGRAPHY 

FOR THE AMATEUR, by H. Paul....$2.50 
AMATEUR ASTRONOMER’S 

HANDBOOK, by J. B. Sidgwick...... $12.75 
OBSERVATIONAL ASTRONOMY FOR 

AMATEURS, by J. B. Sidgwick......$10.75 
SKY OBSERVER’S GUIDE $2.95 
GUIDE TO THE MOON, by P. Moore. $6.50 
GUIDE TO THE PLANETS, 

by P. Moore $6.50 
GUIDE TO THE STARS, by P. Moore. $4.95 
AMATEUR TELESCOPE MAKING, 

Book 1, $5.00; Book 2. * apace Book 3, $7.00 
Norton’s STAR ATLA $5.25 
Bever-Graff STAR ATL AS $15.00 
BONNER DURCHMUSTERUNG $100.00 

Book n telescope making 
working. Pocket books and 


j j 
fronomy ana réia ed 


HERBERT A. LUFT 


69-11 229th St., Oakland Gardens 64, N. Y. 








At ailable 
GRAPHIC TIME TABLE 
OF THE HEAVENS — 1961 


A condensed and simple almanac for the 
entire year, giving the rising and setting 
times of the sun, moon, and _ brighter 
planets, and a wealth of other useful 
astronomical information. Printed on a 
heavy sheet, 17 by 11 inches 

35 cents per copy 

D; an quanti ders) 

LARGE WALL CHARTS, 10 
atlable for $1.25 each 
$1.50 each, rolled 
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ACADEMY OF SCIENCES 
400 Cathedral Street 
Baltimore 1 arylan 
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DEEP-SKY WONDERS 


URING January evenings the strip 
of sky between right ascensions 5" 
and 6" moves up the eastern sky and. is 
accessible through most of the dark hours. 
Therefore this is a timely season to ex- 
amine this region, which extends south- 
ward from the north celestial pole through 
Listed here 
nebulae, and 


Auriga, Orion, and Lepus. 
are seven of its clusters, 
galaxies, some familiar and others little 
known to amateurs 

Northmost of the septet is NGC 1857, 
a galactic cluster at the edge of the Milky 
Way in Auriga, right ascension 5" 
16".6, declination +39° 18’ (1950 co- 
ordinates). About 9’ across, it is a group- 





Astronomy Films 


16mm. sound, 400-foot reels 


I THE SUN; II THE MOON; 
Ili SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2 x 2 SLIDES 
35-mm. STRIPS OF SLIDES 


THROUGH 200-I1NCH AND 
OTHER GREAT TELESCOPES 


on request, 








Catalogues 
International 


Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 

















Now six times a year 


Spacet light >- 


A bimonthly magazine 


on man’s greatest adventure! 


@ Beginning in January, SPACEFLIGHT will 
appear bimonthly — six times a year. This 
popular yet authoritative magazine on rock- 
ets, astronautics, and space-travel astronomy 
is written especially for the layman and is 
edited by members of the British Inter- 
planetary Society. 


Leading authorities provide a comprehen- 
sive coverage of all fields of science that 
play an important part in this thrilling 
adventure of mankind. Rocketry, artificial 
satellites, space medicine, atomic fuels, radar 
controls, exploration of the planets, are all 
treated in nontechnical language. 


SPACEFLIGHT is mailed directly to you dur- 
ing the month of issue from the printer in 
Great Britain. Subscription in North and 
South America: $3.50, one year; $6.00, two 
years. Single copy, 75 cents. (Please specify 
the issue with which your subscription 
should start.) 


Send check or money order to 


SKY PUBLISHING CORPORATION 


49 Bay State Rd., Cambridge 38, Mass. 
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ing of some 45 stars, one of them 7th 
magnitude. In Norton's Star Atlas it is 
labeled 33’, as the 33rd object in William 
Herschel’s class VII (pretty much com- 
pressed clusters). He described it as 
“considerably rich.” 

Farther south, near Zeta Tauri, is the 
famous Crab nebula, Messier 1 or NGC 
1952. It is a planetary nebula, 6’ by 4 in 
size, at 5® 31".5, +21° 59%. Small tele- 
scopes show a feebly luminous, oval mass, 
with no hint of structure. Actually, there 
is a wealth of spidery detail, as shown 
in the red-light photograph by the 120- 
inch Lick telescope on page 6 of last 
July’s Sky AND Tevescore. Lord Rosse 
long ago made out some of this pattern 
visually. Can a modern 10- or 12-inch re- 
flector reveal it with the aid of a red 
filter? 

Look near 11 Orionis for the broad, 
splashy cluster NGC 1817, at 5" 09™.2, 
+16° 38’. Like NGC 1857, it is a gather- 
ing of stars in an already rich field. To 
me, its 15’ diameter seems to include more 
than the 10 stars mentioned in some cata- 
logues. 

Ihe planetary nebula NGC 2022, an- 
other of William Herschel’s discoveries, is 
located at 5" 39™.3, +9° 03’, also in 
Orion. Its dimensions have been cited as 
28” by 27” from photographic measure 
ments, but visually it looks smaller; a 
power of 75 will distinguish it from near 
by stars. I suspect that many amateurs 
have never seen this faint planetary, but 
it was easy in a 6-inch at Cincinnati. 

Just east of Zeta Orionis is NGC 2024, 
a rather difficult nebulosity half a degree 
in diameter, at 5" 39".4. —1° 52’. A rich- 
field telescope or a Moonwatch apogee 
instrument can show it, but bright Zeta 
should be kept out of the field. William 
Herschel discovered it on New Year's Day, 
1786, with an 18.7-inch reflector, and re- 
corded: “Wonderful black space included 
in remarkable milky nebulosity, divided 
in 3 or 4 large patches; cannot take up 
less than } degree, but I suppose it to be 
much more extensive.” 

Farther south, in the 
Lepus, is the fine globular cluster NGC 
1904, better known as Messier 79, even 
though it was actually first seen by his 
colleague P. Méchain. This compact stel- 
lar swarm has a total brightness matching 
an 8th-magnitude star. Its co-ordinates 
are 5" 22™.2, —24° 34’. 

For observers in the southern United 
States, our tour may be extended to in- 
clude NGC 2090, a 12th-magnitude spiral 
galaxy in Columba, at 5" 45™.2, —34° 15’, 
and only 2)’ by I’ in size. The New 
General Catalogue by oversight called it a 
globular, copying a poor observation by 


constellation 


‘John Herschel, while missing his later, 


correct description as “bright, irregular, 

gradually much brighter toward the mid- 
dle.” 

WALTER SCOTT HOUSTON 

36 Lawn Ave. 

Middletown, Conn. 
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All of the clusters and nebulae that 
are mentioned in this month’s Deep- 
Sky Wonders are plotted in this chart, 
adapted from Norton’s “Star Atlas.” 
The brighter stars and the boundaries 
of the Milky Way are given. The four- 
digit designations are from the “New 
General Catalogue” of J. L. E. Dreyer. 

















Here a group of 50 barrel assemblies is 
being readied for completion by our Mr. 
Ernest Arndt. Each barrel consists of 23 
parts. The largest piece is an aluminum 
forging with thin walls and a thick bottom. 
We send groups of the tall cups or shells to 
a man named Gerald Fegley, who chose to 
make parts for Questar in his own shop 
rather than be superintendent in the die 
shop of a great die-casting firm. With the 
engine lathe, Mr. Fegley turns off and dis- 
cards the forging’s entire thick bottom, which 

only to leave enough metal on the 
inside of the tube to permit him to cut big 
husky threads. After so doing, he shortens 
the tube and reduces its outside diameter on 
the lathe. Mr. Fegley then ships these pre- 
cisely machined-all-over tubes to a painting 
specialist, who masks off the large internal 
threads and the cell seat at the opposite end, 


STAR-TESTED QUESTARS ARE USUALLY 


IN STOCK READY FOR IMMEDIATE DELIVERY, 





then sprays the inside with a newly developed 
nonreflective paint. 

Meanwhile, Mr. Fegley takes a disk of 
the tempered aluminum alloy 24S-T4, and 
machines it to fit a heavy ring cut from a 
tube of similar metal whose wall is .5-inch 
thick. These two parts, held together by 4 
stainless-steel screws, form our barrel’s rear 
closure plate. Stronger than steel, each com- 
posite plate is threaded to fit one tube. Both 
are numbered, and we now have a removable 
tube, held to its closure by large accurate 
threads we can trust. 

A central hole is prepared and accurately 
receives a ground stainless-steel tube 4 
inches long on which our mirror will slide. 
The tolerance permitted here is only +.0001. 
The matching tube, 3 inches long, fits its 
mate so well that it will pump air without 
a lubricant. Thus Questars can focus just as 


FROM $995. 


TERMS ARE AVAILABLE. 


NEW HOPE PENNSYLVANIA 


easily at —86° as at room temperature. 

The last operation at the Fegley shop 
presses a lens cell into each barrel. The 
final cuts are not taken on the lens seat until 
the entire assembly rotates as a unit on the 
engine lathe with the inner tube running 
dead true. The numbered cell is then with- 
drawn and black anodized; the entire set of 
matching parts is reassembled, tested for 
total runout, and delivered in individual 
cases to us. 

Having installed a total of 20 light baf- 
fles, Mr. Arndt is here checking one assembly 
for alignment. It is rare for any to be off- 
center by more than .0008 inch, a quite per- 
missible amount. 

What all this means is that your Questar 
will give you the same perfect diffraction 
images year after year. You will never have 
to have it realigned. 


LET US SEND YOU THE QUESTAR BOOKLET. 
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ENJOY YOUR ASTRONOMY MORE 


COLOR CHARTS OF THE MOON 


Two striking color charts of the first- and last-quarter 
moon. Each lunar half is an impressive 27” in 
diameter; the over-all size of a chart, 23’. by 33”. 
Here are two genuinely useful and informative maps 
to. decorate any observatory, den, or clubroom. Printed 
in predominantly gold and black on heavy paper. 
$2.00 per set of 2 


SKY SETS |. 24 beautiful halftone prints of objects 
in the solar system ~ in the Milky Way. 812" by 
1134” on paper 122" by 1634’ $4.00 per set 


SKY SETS II. 20 halftone prints of striking nebulae 
in the Milky Way and portraits of other galaxies, and 
four drawings of the 200-inch telescope. 812" by 
1134 on paper 122" by 1634” $4.00 per set 


MOON SETS. 18 halftone prints forming a large- 
scale photographic map of the entire visible face of 
the rnoon, made from Lick Observatory negatives of the 
first and last quarters. $3.00 per set 


LUNAR CRESCENT SETS. 10 halftone pictures from 
Lick Observatory that form a matching series to Moon 
Sets, but for the waxing crescent 41/2 days after new 
moon, and the waning crescent about five days before 
new moon. $2.50 per set 


ELGER’S MAP OF THE MOON. The detailed moon 
chart itself is 18 high by 172 wide and identifies 
all important lunar features. Under it are extensive 
notes by H. P. Wilkins on 146 regions. $3.00 


= 3a 


COLOR MAP 
OF THE NORTHERN HEAVENS 


Shows the positions and apparent magnitudes of celestial 
objects; distances, sizes, and spectral types of many 
bright stars. The northern sky to 43° is plotted on 
a polar projection; a brighter than magnitude 5.1 
included. 30° by 3412" $1.00 


AMATEUR SOCIETY MEMBERS 


If your group takes SKY AND TELESCOPE magazine 
1s a privilege of membership, there is 
discount on most Sky Publications. Your 

must be placed through vour 


however, 
Check with your club officer for information 
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WITH THESE SKY PUBLICATIONS 


ATLAS COELI-il 
KATALOG 50.0 


| LAROUSSP 
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LAROUSSE ENCYCLOPEDIA 
OF ASTRONOMY. By L. Rudaux and G. 


de Vaucouleurs. ‘By far the best general survey of its 
kind for anyone who has graduated from the ordinary 
popularizations and wants a taste of the real business 
of astronomy. . . . The lucid and interesting text 
is supported by a most effective and intelligently 
planned collection of diagrams, photographs, and 
charts.” Scientific American. Many full-color ren- 
ditions. 506 pages, 818 iliustrations. $12.5 


THE HISTORY OF THE TELESCOPE. 


A complete account of the develop- 
instruments of the 
456 pages, 196 
$7.50 


By Henry C. King. 
ment of the telescope from crude 
ancients to the giants of today. 
illustrations. 


PHOTOGRAPHIC LUNAR ATLAS. 


Edited by G. P. Kuiper. Contains 280 of the finest 
photographs of the moon in existence, taken with 
large telescopes at Mount Wilson, Lick, Pic du Midi, 
McDonald, and Yerkes observatories. 230 sheets, 
17” by 21”, thumb indexed and numbered, loose-leaf in 
sturdy box. (Orders accepted from the United States 
and possessions only.) $30.00 each; 2 for $50.00 


MAKING YOUR OWN TELESCOPE. 


By Allyn J. Thompson. Complete step-by-step direc- 
tions for making and mounting your own 6-inch re- 
flector at low cost. !n easy-to-understand chapters, you 
learn how to grind, polish, and figure the mirror and 
how to make an equatorial mount that will provide a 
sturdy, solid support for your optics. 211 pages, 104 
illustrations. $4.00 


PHILIPS’ PLANISPHERE. Suitable for use within 10 
degrees of latitude 42° north. Printed in dark bive 
and gold, it identifies the principal constellations and 
stars above the observer’s horizon for any time of the 
night throughout the year. $3.00 
LUNAR MAP. Over 10 inches in diameter, this two- 
color map identifies 326 of the most important features 
on the moon. 25c¢ each; 3 or more, 20c each 


SOUTHERN HEMISPHERE CONSTELLATIONS. By Sir 
William Peck. 12 star maps for latitude 40° south. 
$2.50 


RELATIVITY AND ITS ASTRONOMICAL IMPLICA- 
TIONS. By Dr. Philipp Frank. 75¢ 


Write for descriptive catalogne. 


DE LUXE ATLAS OF THE HEAVENS. 


This is the Atlas Coeli 1950.0, by A. Becvar. 
16 bound charts cover the entire sky to magnitude 
7.75. Over 35,000 objects plotted, including over 100 
radio sources; double, multiple, and variable stars; 
novae, clusters, globulars, and planetaries; bright and 
dark nebulae; the Milky Way and_ constellation 
boundaries. Printed in many colors, each map is 
162” by 23”. Transparent co-ordinate grid overlay in- 
cluded. $9.75 


a COELI CATALOGUE. 


as Coeli—ll, Katal 1950.0 is the finest check 
fist of celestial objects ever offered the amateur ob- 
server. Listed, with descriptive data, are the 6,362 
Stars brighter than magnitude 6.26, with their right 
ascensions and declinations, magnitudes, and much 
other useful information; extensive lists of star clusters, 
nebulae, and galaxies. Cloth bound, 367 pages. $8.75 


SPECIAL: Both the De Luxe Atlas of the Heavens 
and the Atlas Coeli Catalogue $17.50 


FIELD ATLAS OF THE HEAVENS. 


Each chart is reduced from the original Aslas Coeli; 
stars are white on black background. The 16 charts 
are unbound, each 18 by 1214, on heavy paper. 

$4.00 each; 2 for $7.50 


NORTON’S STAR ATLAS. covers the 


whole heavens, showing over 9,000 objects: stars to 
magnitude 63, nebulae, and clusters. Descriptive 
lists of 500 interesting subjects for viewing with small 
telescopes, and useful data for observing the sun, noe, 
and planets. 108 pages. Latest, 14th edition. $5.2 


POPULAR STAR ATLAS. Simpler ver- 


sion of Norton’s Star Atlas, with 16 bound charts to 
magnitude 51/2. 38 pages. $2.00 


SPLENDORS OF THE SKY. A 36-page large picture 
booklet with short and easy-to-understand captions. 
Among the many full-page illustrations, taken with the 
giant telescopes of Mount Wilson and Palomar Observa- 
tories and Lick Observatory, are a close-up view of the 
moon’s surface, and a field of distant galaxies. 36 
pages, 66 illustrations, paper bound. 50c 


HOW TO BUILD A QUARTZ MONOCHROMATOR 
for Observing Prominences on the Sun. By Richard 
B. Dunn. 50c 


THE STORY OF COSMIC RAYS. By Dr. W. F. G. 
Swann. 75c¢ 


All items sent postpaid. Please enclose your check or money order. 


SKY PUBLISHING. ‘CORPORATION | 


Maiverd Observatory 


Cambridge 38, Massachuserts ‘. 





W BOOKS AND THE SKY W 


THE RADIO NOISE SPECTRUM 


Donald H. Menzel, editor. Harvard Uni- 
versity Press, Cambridge, Mass., 1960. 183 
pages. $7.50. 


HE TITLE of this book is somewhat 

misleading. It suggests that here is yet 
another of the many works on radio as- 
tronomy that have appeared in recent 
years. Instead, it is a collection of 13 
papers presented by radiophysicists during 
a conference at Harvard College Observa- 
tory in 1958. 

Primarily, the papers review the various 
sources of noise and interference that a 
radio engineer might encounter. Such 
natural sources as the sun, the planets, 
and the galactic radio background are 
treated, together with “whistlers,” very 
low-frequency radiation (0.003 to 3,000 
cycles per second), and man-made inter- 
ference. The accounts of radio noise at 
frequencies less than 10 megacycles per 
second would not be found in most books 
on radio astronomy. In addition, there 
are chapters dealing with the radio reflec- 
tion properties of meteors and aurorae, 
which seem outside the scope of a book 
with this title. The justification for intro 
ducing these subjects is that they are 
mechanisms by which radio interference 
be scattered to locations otherwise 
free of 

Donald H. Menzel is to be congratu- 
lated on securing as contributors the lead- 
ing scientists in most of the fields covered 
by the conference. Some of the studies 
are in their infancy, and it is encouraging 
to find that experiments having largely 
negative results, such as those described 
by G. S. Hawkins concerning the search 
for magnetic effects and radio noise gen- 
erated by meteors, are given as much 
space as the well-established subjects. In 
this connection, it seems a pity that no 
one with direct experience was present to 
give an account of the experiments to de- 
tect radio noise from the aurora. Such 
work, also a new topic, gets only a men- 
tion in the chapter by A. M. Peterson 
dealing with radar echoes from the aurora. 

Older branches of radiophysics, like the 
study of solar or planetary radio noise, 
are well described for the most part. The 
language is kept simple and can be com- 
prehended easily by engineers unfamiliar 
with these fields. Mathematical equations 
have been omitted wherever possible. 
Where formulae constitute an essential 
part of the discussion, they are introduced 
in final form, with references to the papers 
in which they were originally derived. 

An example of this is Von R. Eshleman’s 
chapter on the radio reflecting properties 
of meteor trails. Dr. Eshleman succeeds 
in the difficult task of explaining this 
complicated subject without recourse to 
a great deal of mathematics, and gives an 
adequate list of references for those who 


may 
noise. 


wish to pursue the subject further. Equally 
good accounts are given by Dr. Peterson 
on the reflection properties of aurorae, 
B. F. Burke on noise of planetary origin, 
\. Maxwell, G. Swarup, and A. R. Thomp- 
son on the radio spectrum of solar noise 
bursts, and J. Aarons on the natural back- 
ground radiation at very low frequencies. 

Other chapters might usefully have been 
expanded. In the one dealing with man- 
made interference, there is little infor- 
mation concerning the spectrum of this 
noise. For example, the noise power radi- 
ated by the average unsuppressed automo- 
bile must surely be known as a function 
of frequency, and could well have been 
given here. Other potent sources of radio 
noise, “Such as high-tension power lines 
and neon lighting, might also have been 
mentioned. Similarly, R. S$. Lawrence, in 
the chapter on ionospheric scintillation 
of extraterrestrial radio waves, could have 
included some indication of the ampli- 
tude of these fluctuations as functions of 
frequency, time, and geomagnetic latitude. 

I'wo contributions appear to have been 
written specifically for the engineer. R. N. 
Bracewell discusses the effect of aerial 
beam-width in determining the variation 
of sky temperature, and Dr. Menzel pre- 
sents a study of the galactic radio noise 
measurements by many radio astronomers. 
He provides grid co-ordinate systems which 





Dr. Paul 
On 


OUTER SPACE 
PHOTOGRAPHY 
For The 
Amateur 


4 ane 


OUTER SPACE PHOTOGRAPHY FOR THE 
AMATEUR, by Dr. Henry E. Paul, is a 
straightforward guide to the complete 
field of sky picture taking — star trails, 
high-flying objects, rockets and satellites, 
the moon, the sun, eclipses, nebulae, 
stars, meteors, planets. There is a full 
discussion of equipment and how to use 
it — cameras, lenses, telescopes, films, 
exposure, developing, printing. Lavishly 
illustrated with over 100 superb photo- 
graphs,- all made by amateurs. Pub- 
lished by AMPHOTO. 


OUTER SPACE PHOTOGRAPHY 
FOR THE AMATEUR 


By Dr. Henry E. Paul 


$250 


and book stoves, or order 


Now on sale at camera 
direct from the publisher. 


AMPHOTO 


32 W. 60th St., 
New York 23, N. Y. 








YOUR TELESCOPE IS NO BETTER THAN YOUR ABILITY 
TO FIND THE THINGS YOU WANT TO SEE 


Now — for the first time 


ACCUSTAR 


P. 


An entirely practical solution to the 
amateur’s biggest problem. Now you 
can find celestial objects with an ease, 
speed, and accuracy never before ap- 
proached. 


To find any object you must know the 
sidereal time, and ACCUSTAR will give 
it to you instantly. Having already set 
the outer disk to your longitude, turn 
the inner disk until your clock (stand- 
ard) time mark coincides with the date. 
The sidereal time is then indicated on 
the inner dial. It’s as simple as that. 
Consistently accurate within two minutes 
or less. 


ACCUSTAR will do many things: tell 
precisely where any star or constellation 
will be at any time or place, determine 
longitude, tell the solar time with one 
simple observation easily made with 
ACCUSTAR. 


ACCUSTAR and the book, 
Find the Stars 


$9.75 


A precision instrument, blue and gold 
in color, 10 by 12 inches, plastic 
coated, metal backed, weighs less than 
a gears. Nothing to get out of order. 

he 56-page book Find the Stars has 
23 sky maps and needed information on 
over 350 celestial objects of prime in- 
terest to the amateur. 


ACCUSTAR will be your indispensa- 
ble guide to the heavens and multiply 
your pleasure in exploring them. Place 
your order now. 


O. Box 2806, Detroit 31, Michigan 
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can be placed over maps of sky tempera- 
ture to convert azimuth and elevation 
bearings at a given time to the corre- 
sponding right ascension and declination. 

The criticism of the book 
cerns not what is included but what is 
left out. Some omissions have been men- 
tioned. Two additional subjects seem to 
have been neglected or inadequately cov- 
ered. The first is the variation of atmos- 


only con- 


pheric temperature as a function of eleva- 
tion angle for a radio telescope operating 
at centimeter wave lengths. Absorption 
of radio waves in the millimeter range by 
oxygen and water vapor in the lower at- 
mosphere is not mentioned. These effects 


place a limit on the radio-wave spectrum 





DE LUXE 


SKYSCOPE 


As illustrated — with new 
plastic tube, 6x finder, heavy 
all-metal tripod equatorial 
mounting, and 60x eyepiece 


Price $44.75 


Unconditionally guaranteed 
100% American made 
Write for free brochure shou 
ing our standard model which 

has been sold world-wide 
over 20 years. Skyscope still 
remains outstanding in value 
: 

oy any comparison. 


THE SKYSCOPE CO., 
INC. 


P. O. Box 55S, 
Brooklyn 28, N. Y. 





that can be made use of outside the labo- 
ratory. 

The second neglect is in description of 
solar radio noise properties. Since the sun 
is widely used to calibrate those receiving 
systems insufficiently sensitive or stable to 
detect any bright radio stars, it would 
have been useful to have some figures in- 
dicating the amount of time that the sun 
is in its quiet state at different frequen- 
cies. Also, the angular diameter of the 
sun as a function of frequency, and some 
discussion of the slowly varying compo- 
nent of solar noise, might well have been 
given. 

Despite these omissions, the book is a 
valuable addition to the literature, and 





Jt consists of our new Barlow and our 16 


degree. 


he modified Erfle eyepiece has a field 


$15.60 
16.3-mm. (Erfle) .... $15.30 


bi te copics 


6565 Romaine Street 
Los Angeles 38, Calif. 





Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstanding results. 
3-mm. 
Barlow was not specifically designed to work with this eyepiece, it does so to an 
: All images are sharp and hard to the very edge of the field. : 

_ The Barlow gives magnification up to slightly over three times that of the ocular alone. 
It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 
combination gives an equivalent focal length of slightly under 6 millimeters. 
is far superior to any shorter focal length ocular of equivalent magnification. 

The Barlow sells for $16.00 postpaid, and the Erfle for $15.30 postpaid. 
teed to perform as stated above or money refunded. 
ORTHOSCOPIC OCULARS—All hard coated, standard 1'/4-inch outside diameter. 
POR, evceccecescccrns $16.80 


Warranted to equal or surpass any oculars obtainable 


Finished mirrors, mirror kits, spiders, elliptical flats, 


” 


(%4” focal While the 


astonishing 


length) Erfle eyepiece. 


excellent eye telief. The 
Many users state it 


75 degrees with 


Both are guaran 


$17.70 


anywhere or money refunded. 


focusing devices, aluminizing. 
Send for catalogue. 








The latest 


Spitz MODEL A-2 
PLANETARIUMS 


have been installed at 
High School of Science 
The Bronx, New York 
and at 
New Columbian High School 
Tiffin, Ohio 


* 
Spitz Laboratories 


Inc. 
YORKLYN, DELAWARE 
Phone: CEdar 9-5212 








meets a definite need. Without giving a 
great deal of description of the physical 
processes involved, it provides radio engi- 
neers with well-written accounts of the 
various natural sources of radio noise. It 
ends with a plea by T. Gold for protec- 
tion of radio astronomy frequencies — 
particularly the hydrogen line at 1420 
megacycles. Largely through the efforts 
of the Dutch, supported by the British 
and the French, the recent Geneva con- 
ference on frequency allocations proposes 
to give radio astronomers certain limited 
rights. Although a late starter, the United 
States will shortly have instruments equal 
to any elsewhere. It is to be hoped that 
Professor Gold’s warning will be heeded, 
if these instruments are to be put to good 
= J. V. EVANS 
Lincoln Laboratory 

Massachusetts Institute of Technology 


THE EXPLORATION OF SPACE 


Robert Jastrow, editor. Macmillan Co., 
New York, 1960. 160 pages. $5.50. 


ADVANCES IN SPACE SCIENCE, 
VOLUME II 


Frederick I. Ordway, III, editor. Academic 
Press, Inc., New York, 1960. 450 pages. 
$13.00. 
HESE TWO BOOKS represent oppo- 
site extremes of hard-cover publica- 
tions on space science. Vol. II of Ad- 
vances in Space Science brings to the 
reader a collection of reference articles 
which are a permanent record of the state 
of space engineering in early 1960. The 
Exploration of Space, on the other hand, 
is concerned with the scientific aspects of 
space and provides a platform for ex- 
pounding new theories and describing 
recent or proposed experiments. The 
authors seek to be persuasive rather than 
thorough. 
The latter book contains the proceed- 


‘ings of a symposium held on April 29-30, 


1959. Its 13 contributions are, in essence, 
progress reports. The authors interpret 
recent data on phenomena of the high 
atmosphere and the solar system; they 
argue the relative merits of various theo- 
ries and propose many experiments to 
resolve the difficulties. 

The scope of the symposium was very 
broad, covering solid particles in inter- 
planetary space, the solar corona, the Van 
Allen radiation belts, the Argus experi- 
ment, planetary atmospheres, and a sum- 
mary of the National Aeronautics and 
Space Administration’s plans for vehicle 
development. 

These topics are discussed intensively 
but briefly. However, the objective of 
the symposium was not to exhaust the 
subjects but to “awaken the interest of 
the scientific community ... , to present 
an estimate of present and future capa- 
bilities for space exploration,” and to 
challenge the ingenuity of the experi- 





mentalist in the construction of new ap- 
paratus. 

This book has a peculiar vitality, pro- 
duced by the semiformal air of the major 
papers as well as the summaries of ques- 
tion periods and the three round-table 
discussions held during the symposium. 
The editing is uniformly excellent, and 
the book is greatly strengthened by the 
editor’s penetrating intr .‘uctory remarks. 

Vol. II of Advances in Space Science is 
a symposium, too, but this by proxy, since 
the contributors did not face each other 
physically or mentally. This book treats 
the technological aspects of space science, 
a subject less open to controversy than 
the interpretation of data in The Explo 
ration of Space. 

The result is a 
thoroughgoing articles which are, for the 
most part, complementary. The six sub- 
jects are uses of space vehicles for experi- 
mental physics, tracking, materials in 
space, plasma propulsion devices, electro- 
static propulsion, and altitude control of 
artificial satellites and space vehicles. 

Each article of this volume contains a 
lengthy bibliography, in one case compris- 
ing 97 entries. The fact that one article, 
originally planned for this work, was pub- 
lished as a separate book, attests to the 
thoroughness with which the authors at- 
tacked their subjects. 

At a time when new ideas in the space 
sciences appear frequently and in an ap 


valuable collection of 


pallingly wide range of publications, the 

two books under review provide the 

specialist with a valuable amalgamation. 
The nonspecialist is still on his own. 

CHARLES A. WHITNEY 

Smithsonian Astrophysical Observatory 


Films and the Sky 
UNIVERSE 


National Film Board of Canada. 680 Fifth 
Ave., New York 19, N. Y., 1960. 16-mm. 
sound motion picture, 28 minutes. $130.00. 


N animation-prize winner at the In- 

ternational Film Festival at Cannes, 
France, Universe is a black-and-white mo- 
tion-picture presentation of the realm of 
the astronomer. Binary stars, planets, and 
novae are among the celestial objects seen 
in action through animation. 

An all-night observing session with as- 
tronomer Donald A. MacRae at the David 
Dunlap Observatory, Richmond Hill, ‘To- 
ronto, is the setting from which the viewer 
is drawn into space for a closer look at 
heavenly objects. Glimpses of life on 
earth, such as spaghetti cooking and a 
traffic jam, serve as contrasts to the silent 
and majestic phenomena of the skies. 

Once away from our planet, we see the 
moon as it progresses through its monthly 
phases, view other planets from their 
satellites, and see two galaxies golliding 


— all by means of the film’s excellent ani- 
mation. Two of the more stirring se- 
quences show the asteroid belt as it might 
be seen from one of its denser parts, and 
catch a nova in the process of exploding. 

Obviously prepared with expert scien- 
tific advice, Universe is generally quite ac- 
curate in its presentation. Overdramati- 
zation, which easily could have crept in, 
has been avoided. Several small imper- 
fections do not significantly detract from 
the film’s generally excellent impression. 
The portrayal of steep lunar mountain 
slopes is not consistent with our knowl- 
edge of the moon’s surface. When speak- 
ing of Pluto, the narrator mentions that 
the sun would appear as just another star 
in that planet’s sky. Although the sun 
would not present a visible disk to the 
unaided eye, it would be much brighter 
than any other star, having a magnitude 
of —19, or 300 times brighter than the 
full moon seen from the earth. 

Universe is an intriguing and inform- 
ative film. It can well be used as an in- 
troduction to astronomy in elementary and 
high schools, or for adult classes. Ama- 
teur groups might also take advantage of 
its unusual presentation of astronomy for 
their meetings. Rental copies of this 
outstanding 16-mm. motion picture may 
be obtained from Contemporary Films, 
Inc., 267 W. 25th St., New York 1, N. Y. 


G. B.C. and R.N. W. 








ASTROLA Reflecting Telescopes 


AMERICAN MADE — AVAILABLE NATIONALLY ON EXTENDED TIME PAYMENTS 


FINEST OPTICS—FINEST PERFORMANCE 


Only the finest possible optical quality in a Newtonian reflecting telescope mirror and diagonal 


ee nner] ee UE ne 


All-New De Luxe Model “B’ 8 ASTROLA, f/7, with 


rotating tube, clock drive, setting circles, and 3 oculars 
$590.00 


(85x, 210x, 360x, or 3 of your choice). 4 
plus $12.50 packing and crating charges. 


PORTABLE ASTROLA REFLECTORS 
6” Student, f/7 to f/ 

6" $325.00 

8” Standard $390.'ru 

10” Standard $495.00 


can render perfect optical performance. 


Although we have manufactured well over a thousand complete ASTROLA telescopes since 
1953, at an ever-accelerating rate of sales and production, we have specialized in providing the 
very finest optical-quality new mirrors from 6” to 18” aperture for discriminating and serious 


observers and for laboratory and research use. 


For amateurs, we also have made a specialty of 


refiguring or refinishing mirrors that originally were not of the highest standard of quality. 


Each mirror that we manufacture is of PYREX-brand glass and is figured to provide equal inira- 


focal and extrafocal star images at high power. 


This is the ultimate optical test which can be met 


by any mirror. We also include our 1/10-wave PYREX elliptical diagonal and aluminizing by Pancro 


Mirrors’ exclusive process. 
ratio in 6”, 8”, and 10” aperture. 


NEW PYREX MIRRORS 


We have available, for immediate delivery, mirrors of normal focal 


REFIGURING 


1/10-WAVE ELLIPTICAL DIAGONALS sold separately: 1.050-inch major axis, $6.00; 1.300 m.a., $8.00; 
1.550 m.a., $11.00; 1.780 m.a., $13.00; 2.140 m.a., $18.00; 2.610 m.a., $21.50; 3.000 m.a., $32.00 


MIRROR CELLS, 


TUBES, SPIDERS, FOCUSERS, FINDERS, MOUNTINGS, 


OCULARS, CLOCK DRIVES, SETTING CIRCLES, AND ALL ACCESSORIES. 


Send jor new 1961 


color catalogue. 


Complete ASTROLA telescopes, 6" to 18" ‘aperture, all manufactured by 


CAVE OPTICAL COMPANY 


4137 E. Anaheim St., Long Beach 4, Calif. 


Phone: GEneva 4-2613 
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NEW BOOKS RECEIVED 


PLANET EARTH, 
1960, Pergamon. 


Konstantin 
190 pages. 


BEYOND THE 
Tsiolkousky, 
$3.75. 

K. Tsiolkovsky (1857-1935) was a Russian 
schoolteacher who foresaw clearly the pos- 
sibility of manned spaceflight. This fictional 
account of an interplanetary voyage in A.D. 
2017 embodies his ideas in detail, and is 
therefore an important document in the 
history of astronautics, in addition to its 
interest as a novel. Kenneth Syers’ is the 
first English translation of this book, origi- 
nally published in Russian at Kaluga in 1920. 


Astronomigz, Joachim Herrmann, 1960, C. 
Bertelsmann Verlag, Giitersloh, West Ger- 
many. 393 pages. DM 11.80. 

The director of a Berlin public observatory 
presents a conversational, historica!!y orient- 
ed summary of all phases of astronomy, 
intended for the general reader and amateur. 
The well-llustrated text is in German. 


Astronomy 1900-1950, 
Harlow Shapley, editor, 1960, Harvard Uni- 
ersity Press. 423 pages. $10.00. 

A comprehensive view of major advances 
in a half century of astronomy is provided 
by excerpts from 69 of the most important 
writings of the period. These have been 
selected to be understandable by the in- 
formed layman, and range in subject from 
the 200-inch telescope and the corona- 
graph to relativity and cosmogony. This 
is a companion volume to Dr. Shapley’s 
1929 collection, A Source Book in Astrono- 
my (with H. E. Howarth), of selections up 
to the year 1900. 


Source BooK IN 





Astronomy Teaching Aids 


ESSCO Publications 


Teachers of astronomy, both amateur and 
«professional, will find the following ESSCO 
study materials useful in their classrooms. The 
test charts are challenging fun for the ama- 
teur astronomer, too! 


scl Equatorial constellation 
with star designations 
SCIT Test equatorial chart — without 
star or constellation names 
$C2 Circumpolar constellation chart — 
with star designations 
$C2T Test circumpolar chart — without 
star or constellation names 
S$SO8A Ecliptic-based star map — 
equatorial grid and names 
Ecliptic-based star map — _ with 
equatorial grid, without names 
$$088 Ecliptic star map list — positions 
and magnitudes for 224 stars 
$$05 Nine-inch protractor on paper — 
for planet orbit drawings 
Inner planet chart orbits of 
Mercury, Venus, Earth, Mars 
$$12 Outer planet chart — orbits of 
Mercury to Saturn 
$SO1Z Special rectangular co-ordinate pa- 
per — for star maps 
Polar co-ordinate paper — for cir- 
cumpolar star maps 
$600 Aijtoff’s equal erea projection of the 
sphere —- 13 inches wide 
Price for each item listed above: | to 9 sheets, 
10 cents each; 10 to 24 sheets, 8 cents each; 
25 to 99 sheets, 6 cents each; 100 or more, 
5 cents each. 


chart 


with 


$508 


S511 


$502 


From Stetson’s Manual of Laboratory Astrono- 
my, the chapter ‘Star Chart Construction” is 
available as a separate booklet, at 50 cents per 
copy. 

SPECIAL: DCS — Large wall chart of the Draper 
spectral classes, printed in four colors and 
mounted on canvas. Limited quantity. (Slight! 
damaged along edges.) 14.00 eac 


SKY PUBLISHING CORPORATION 


Cambridge 38, Massachusetts 
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HANDBOOK OF THE BritTisH ASTRO- 
NOMICAL ASSOCIATION, 1961, Cameron Din- 
woodie, editor, 1960, British Astronomical 
Association, 303 Bath Rd., Hounslow West, 
Middlesex, England. 71 pages. $1.40 for 
nonmembers, paper bound. 

This is the 40th annual Handbook of 
the BAA, this year under the editorship of 
Cameron Dinwoodie, succeeding J. G. Porter. 
It contains the same useful information for 
including 


THE 


observers as in preceding years, 
occultation predictions for eight stations in 
Great Britain, South Africa, Australia, and 
New Zealand. 

Predicted positions are given for the sun, 
moon, and planets, as well as for periodic 
comets due to return in 1961. Specialized 
information is provided for lunar, planetary, 
and meteor and on many other 
topics. 

Although the charts on page 42 for 
Saturn’s moon Titan have south upward, 
those on page 43 for Iapetus are north up. 


observers, 


An INTRODUCTION TO ASTRODYNAMICS, 
Robert M. L. Baker, Jr., and Maud W. 
Makemson, 1960, Academic. 358 pages. 
$7.50. 

This textbook on celestial mechanics is 
especially intended for engineers and others 
concerned with space travel who have a 
sound mathematical background but little 
formal familiarity with astronomy. The 
treatment, from the viewpoint of the space 
technologist rather than the pure astrono- 
mer, ranges from co-ordinate systems to 
the calculation of perturbations of space 
vehicles. The authors are members of the 
astronomy department of the University of 
California at Los Angeles. 


IN SciENCE, 1960, Philosophical 
pages. $6.00. 

Forty-three brief excerpts, mostly of a 
popular nature, are chosen from _ the 
writings of scientists in many fields to give 
a bird’s-eye view of what science is about. 
The 14 bearing on astronomy are by such 
men as Ptolemy, Galileo, and Eddington. 


CLASsICcs 
Library. 322 


A COMPENDIUM OF SPHERICAL ASTRONOMY, 
Simon Newcomb, 1966, Dover. 444 pages. 
$2.25, paper bound. 

For the astronomer who has to deal with 
accurate star positions or proper motions, 
Newcomb’s Compendium contains the prac- 
tical experience of the lifetime work of an 
expert. There are detailed 
mathematical developments of refraction, 
aberration, precession, and nutation, and 
full explanation of the formation of star 
catalogues and the derivation of systematic 
corrections to catalogues. The present 
edition is a reprint of the original one of 
1906. 


outstanding 


Sretnc Cotours, J. Bergmans, 1960, Mac- 
millan. 80 pages. $3.00. 

Translated by T. Holmes from the Dutch, 
this short book is a simply written survey 
of visual color perception. Intended as an 
elementary text, it contains much _back- 
ground information for advanced amateur 


astronomers. 


Durell, 
paper 


Clement V. 


$1.25, 


READABLE RELATIVITY, 
1960, Harper. 146 pages. 
bound. 

First published in London in 1926, this 
informative book is a layman’s introduction 
to relativity, employing only simple mathe- 
matics. 


| Dept., Sky 


| TRADE 





| MOUNTED  first-quality 6” 


Tue Observer's HANpsook 1961, Ruth 
J. Northcott, editor, 1960, Royal Astronomi- 
cal Society of Canada, 252 College St., 
Toronto 2B, Ontario. 90 pages. $1.00, paper 
bound. 

This valuable aid to the amateur astrono- 
is now in its 53rd year. It contains 
listings of celestial phenomena, in- 
cluding data on the sun, moon, planets, 
Jupiter’s satellites, meteor showers, and 
occultations for 1961. There are compila- 
tions of variable stars, double stars, clusters, 
nebulae, and galaxies suitable for amateur 
observing. The 286 stars brighter than 
magnitude 3.55 are listed with their colors, 
spectral types, motions, distances, and abso- 
lute magnitudes. Constellation name _ pro- 
nunciations have been added. 


mer 
monthly 


An InTROpUCTORY TREATISE ON DyNAMI- 
cat Astronomy, H. C. Plummer, 1960, 
Dover. 343 pages. $2.35, paper bound. 

First published in 1918, this classic text- 
book is famous for its thorough coverage of 
celestial mechanics. Besides methods for 
computing orbits and perturbations, the 
many topics discussed include lunar theory, 
double stars, and precession. The treatment 
is on a graduate-student level. 





SKY-GAZERS EXCHANGE 


Classified advertising costs 30 cents a word, including 
address; minimum charge, $4.00 per ad. Only one 
jor sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only 
on copy received by the 20th of the second month 
before publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 
and Telescope, Harvard Observatory, 
Cc ambridge 38, Mass. 


Collins KWM.-1 transceiver, with noise 
12-volt supply, mobile mount, recent fac- 
excellent condition, for —— 

Fogg, 105 State St., Seneca 


blanker, 
tory overhaul, 
telescope. ie, es 
Falls, ¥ 


uatorial mount and tripod, slow- 
70.0. Tony Griffith, 405 Colo 
010, 


BLANKS: New Pyrex mirror blanks. 
$3.50; 10”, $13.00. Allen Sanburg, 
vina, Chicago 34, 


FOR SALE: 
to present. 
Cc campbell, 


FOR SALE: 2.4” e 
motion controls, 
rado, La Junta, 

414%”, $2.00; 6”, 

039 N. Mel- 


Sky and Telescope from September, 1951, 


Won't break set. Best offer. 
Box 1, West Hartford 7, Conn. 
WANT ED: Questar, must be like new. Give ‘lowest 

rice and particulars. D. M. Robb, 221 N. Main, 

Blectra, Tex. 

FOR § SALE: Equatorial mount. Fits telescope with 
3” O.D. tube. Slow motions, circles, tripod, com- 
mercially made. $60.00 f.o.b. P. M. Brakke, 142 
ShadyWood, Mankato, Minn. 


_ telescope _ objectives, 
Correspondence _ invited. wenty-four 


$350.00. 
Earl Witherspoon, Sumter, S. C. 


years experience 


ALUMINUM TUBING. Parfocal orthoscopic eye- 
ieces. Peninsula Scientific, 2421 El Camino Real, 
alo Alto, Calif. 


1/20 WAVE. Prices for new telesco 
for refiguring. Astro-Research Laboratory, 
70th St., La Mesa, Calif. 


MASSIVE FORK mounting: 
ny Ball bearings throughout. 
-D.; 8” total cross section. 
30” long. Channel iron base. $350.00. Photo- 
graph on request. 12” mirror and tool, rough 
ground approximately f/6, $70.00. E. Jay Hilty, 
962 11th St., _ Boulder, Colo. 

INTERESTED in astronomy as a career? V ocational 
and Professional Monographs: Astronomy, by Dr. 
Freeman D. Miller, describes personal qualifications, 
scholastic training, and job opportunities. $1.00 
ostpaid. Send to Box B, Sky and Telescope, 49 
Bay State Rd., Cambridge 38, Mass. 


mirrors and 
4601 


Of welded “steel, 4% 
Main bearing, 3 
Arms 1314” apart, 


4” ‘REFRACTOR for ‘sale. Tinsley ; Saturn telescope, 
almost brand new. Originally cost $600.00; I will 
sell for $375.00. Alton Walker, Box 65, Pebble 
Beach, Calif. 








— FIRST STEP 


Easy Low-Cost Way 
To Enjoy Thrills 
Of Astrophotography 


Convert your present 35-mm. Camera 
with this new Adapter 


Criterion especially for 
reflex 35-mm. cameras with interchangeable 
lens. Simply remove present lens mount and 
add this precision-made achromatic lens that 
adapts camera to eyepiece of any telescope 
refractor or reflector. When ordering, dé 
specify make of your camera. 


SCREW-TYPE lens 


Developed by single 


] 


Sure fo 
For 35-mm. cameras with 


mount 
Cat. #CPA-36 for 114” eyepiece holders..$19.00 
$17.50 


Cat. #CPA-37 for 4” standard 

Dynascopes - 
For cameras with BAYONET-TYPI 
lens mount 
Cat. #BPA-36 for 114” eyepiece holders..$22.50 
Cat. #BPA-37 for 4” standard 

Dynascopes 


35-mm. 


New! 
> Dyn-o-Astro 
35-mm. Camera 


at less 

than regular 
4 price of 

camera alone! 


No need to be an expert 
: hotographer to take ex 
astrophotos wit i single-vre flex type, 
35-mn f No com 
No 


citing 
precision-made 
cated settings 
load and unload 
target. Large focusing 
viewing field up to ot shootit 
No accidental dk Windir 
} automatically film 
mirror, wit 


plates or filmholders 
No worries about 
screen shows you exact! 


missing 


the 
osures 
neces 

utter, 


knob pos 
posures. 

Dual-speed _ setting 
fast and slow shutter 
ng makes mistakes , 
Integrated ma fier for critical focusi: 
ven dim objects 

Takes time posures and 

to 1/500 second. Guaranteed for 2 years. 
plete, ready for use 

Model CP-35 fits 114” eyepiece holder 
$89.00 postpaid 
i” Dynascopes 


$85.00 postpaid 


Knob ¢ 
speeds 
hl 


in impossible 


speed 
peeds 


Con 


also has 


Model CP-36 fits all standard 


Dyn-o-Swing Camera Support 


fits any 4” or 6” 
telescope 
without drilling! 


Takes guesswork out 
of astrophotograp 
viding pre 
era 
pinion adjustment. Eas 
from tube, with rigid clamp for 
bility. Special arm_ lets 
away from eyepiece for 
with instant return for 
be used with almost any 
#CS-4 to fit all ynascopes $17.50 
#CS-47 to fit all 444” O.D. tubes..$18.95 
. #CS-67 to fit custom 6” Dynascope 
and 744” O.D. tubes 


rack-and 

attached or detached 
maximum sta 
swing camera 
observation 


over eyepiece, 


visual 
photographing. Cat 
j 


camera. Postpaid 


$19.95 


uccessories and 
Satisfaction 
All items sent 
costs. No ship- 
charges. Send check, 
immediate delivery. 


ibing other 
request 


Catalog F, descs 
parts, cheerfulls 
guaranteed, or money refunded. 
postpaid. We pay all post 
ping, crating, of packir g£ 
cash, or 


order for 


sent 





money 
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l 
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! 
! 
l 
! 
l 
I 
I 
! 
! 
| 
Ir 


TO: FINER 


Criterion Achromatic Barlow 


This precision Barlow features an achromatic, 
coated lens, perfectly centered and corrected 
for finer resolution than you've ever experi- 
enced. Intensively tested and proven superior, 
achromatic lens is mounted in a precision cell. 
Gives 2.4x magnification. Definition is clear 
ind sharp, hard to the very edge. 


Model CP-4 fits standard 114” eyepieces..$17.50 
$15.50 


Model CP-2 fits small 0.946” eyepieces 


Paraboloidal 
Mirrors 


Aluminized, zircon- 
juartz overlaid. Guar- 
anteed unconditionally 
to perform to the lim 
its of resolution. Hand 
corrected to exacting 
specifications, and 
guaranteed superior. 

j 

! 

es 
10” f 
All mirrors 
lerance of 5% in focal length is custom 
with orders 


\ ’ 
ul A deposit of 4 is required 
8” to 1244” mirrors. 


Reflecting Telescope 
Mirror Mounts 


S, springs, nuts 
prevent v bration 
Will he 

face hg 


Complete 
Eyepieces 


Finest quality. They are precision machined, 
mounted in standard i114” outside diameter 
barrels. Can be taken apart for cleaning. De- 
signed to give sharp flat field clear to edge. 
Huygens 18-mm. f.1. (34”).. ete tf 
Kellner 9-mm. f.l. (3¢”).. 
Kellner 7-mm. f.l. 
Kellner 12.7-mm. f 
Kellner 18-mm. f.l. 
Kellner 30-mm. ow i 
Orthoscopic 6-mm. f.l. (%4”) 
Orthoscopic 4-mm. f.l. (5/32”) 
—_ Ss eT eee eee eee ee oe 
Revolving 
Turret 
The Criterior 
Turret | 
evyepreces so 
lesired, the 
he telescope 
nged by merely turr 
rret to a dif- 
Click stop 
and accurate positioning of 
rret holds eyepreces of stand- 
diameter. Fits into the holder 
reflector telescope that uses 
Requires no alteration or ad 
nt and can be attached as easily as put 
g eyepiece into scope. Made of and 
ninum with polished chrome-plated barrels. 
Cat. #SRT-35 $14.50 


positive 
evepiece. T 
114” outside 

retractor or 
evepreces. 


brass 


550 


CRITERION MANUFACTURING CO. — 


Dept. STP-27, 331 Church St., Hartford 1, Conn. 


Manufacturers of 
Quality Optical Instruments 


PERFORMANCE! — 


Rack-and-Pinion 
Eyepiece Mount 


The most 
perfect focusin 
ind pinion I 
takes standard 
pieces. Full 314” of travel 
more than ever before. Ac 
commodates almost any type of 
eyepiece positive and negative. 
Iwo knurled focusing knobs, 
variably tensioned and positioned. 
Solid cast-metal sliding brass 
ibe — close tolerance prevents looseness. 
Mount aligns itself to any type tube. Four 
mounting holes, nuts and bolts included. Eye 
mount has square-rod-type diagonal holder 
which prevents loose alignment and vibration. 
Rod tempered to minimize temperature changes. 
Adjustable for 3” to 8” scopes, also 12” scopes 
if so specified at no extra cost. Order one or 
more of the complete eyepieces described below 
at the same time you send for this rack-and 
pinion device, which accommodates any of our 
eyepieces perfectly 
Cat. #SU-38 


mechanically 
f by rac 
mount 


144” eye 


$7.95 postpaid 
New Model Eyepiece Mount 


features as above but has wider base 
is contoured to match the curve of 1 7” to 
diameter tube. Makes professional appearance 


Furnished without Diagonal Rod #SU-9R..$9.95 
Diagonal Rod — Cat. #SU-9R $1.00 


Sar that 


Achromatic Finder Scopes 


30-mm., and 10x, 

achromatic air-spaced objective, 
duralumin tube finished in 
dewcap. Sliding focus adjust- 
used as excellent hand 
views of the sky. Fit 


Iwo models x ?-mm. 


Coated 
hairs in 
enamel 
ment. Can also be 
for wide-field 
#SF-610. 


cross 


white 1 


telescopes 
Mount Bracket 
$12.50 
$18.00 

$9.95 


Finder 
Finder 
610 


30 Achromatic 
Achromatic 
Bracket SI 


ox 
10 x 42 
Mount 


Wide-Angle Erfle Eyepiece 


16.3-mm. Erfle 
field. Astonishing 

Highest precision 
telescopic use 
superior in 


#SE-63 — 144” OLD. 


#SE-62 — 0.946” O.D. 


has 
views. 


Our 
a 75 
Coated. 
designed for 
Guaranteed to be 


Cat 


wide-angle eyepiece 
wide-angle 
and specifically 
Chrome barrel. 
every respect. 


$18.50 
$16.50 


Four-Vane 
Diagonal Holders 


{-vane diagonal 
are fully ad 
| hold ellip- 
pertect 


Criterion 
mountings 
justable, wi 
tical diagonals in 
alignment. Made of 
chemically blackened. 

cision adjusting screws 
center flat and vary its 
angle so that primary 
and secondary mirrors can 
be set in perfect align- 
ment. Thin vanes with 
special adjustable studs. 


Cat. + Minor-Axis Size 
51 23” 
S-52 1.30” 
8-53 1. 
S-54 2.79" 
Ss 
S 


50” 


55 ?.00” 


5-56 2.50” 


Specify tube I.D. 
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This 4° UNITRON is yours 
for only $128 down 


You can tell at a glance that here is a telescope designed to 
achieve professional results. Indeed, this 4’ UNITRON has been 


chosen for important research by university observatories, the U. S. 


and foreign governments, and leading industrial laboratories. Owner- 
ship of such a superb instrument might be thought to be beyond the 
means of many amateur astronomers, yet a 10% down payment of 
only $128 puts you at the controls of this magnificent UNITRON. 





The full purchase price of $1280 includes everything the serious 
observer wants and needs to make the most of his observing — clock 
drive, fixed pier, Astro-camera, 2.4” photographic guide telescope, 
Super-UNIHEX, large 42-mm. 10x view finder, eyepieces, and a com- 
plete selection of accessories in addition to these pictured above. 


With this 4’ UNITRON, you have at your disposal a complete 
range of magnifications: 25x, 38x, 60x, 83x, 120x, 167x, 214x, 250x, 
300x, 375x. And, with the Super-UNIHEX Rotary Eyepiece Selector, 
you can switch from a spectacular wide-field view of the sky to high- 
power observation of planetary details at a flick of a finger. 

There are other UNITRON 4” models for as little as $465 complete 
($46.50 down) and other UNITRON Refractors for as low as $75 ($7.50 
down). All may be purchased using our Easy Payment Plan. Which- 
ever model you choose, you are assured of obtaining the finest 
instrument in its class. After all, it is a UNITRON. 


See the back cover. 


UN 7 BON ssn COMPANY © TELESCOPE SALES DIVISION, 66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS 











Choose UNITRON for optical and mechanical excellence 








NEW ACHROMATIC AMPLIFIER 
NOW FREE with each UNITRON 


UNITRON’s new “Achromatic Amplifier’ is a two 
element, Barlow-type, negative amplifying lens designed 
especially for UNITRON Refractors. When used with a 
UNITRON eyepiece, it doubles the normal magnification 
of the telescope. Here is an ideal way to increase the 
usefulness of each eyepiece and to obtain the high 
magnifications that you have always wanted for plane- 
tary and lunar observations. The magnification factor 
of 2x has been selected as the most useful for general 
amateur observing under a wide variety of atmospheric 
conditions. 


Two types of mounting cells are offered: one to fit 
the UNIHEX Rotary Eyepiece Selector and one for the 
UNITRON Star Diagonal. Either type can be inserted 
or removed in a jiffy. There are no cumbersome tubes 
to attach, nor ever any need to adjust the focus of 
the ‘Achromatic Amplifier.’ You merely use your regu- 
lar standard or accessory UNITRON eyepieces in the 
UNIHEX or star diagonal in the customary manner. 
The unique optical design matches the UNITRON objec- 
tives and eyepieces to insure sharp definition without 
loss of resolution. 


This useful and valuable accessory is now included 
as standard equipment with al! UNITRON Refractors at 
no additional cost . . . another of the many reasons 
why the telescope you choose should be a UNITRON. 


The new “Achromatic Amplifier’ will be offered as a 
separate accessory to those who already own UNITRONS. 
Further details will be announced. 


HOW TO ORDER A UNITRON 


Send check or money order in full or use our Easy Pay- 
ment Plan, as described below. Shipments made express 
collect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with 
your approval or your money back. 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven't the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. (6° models available on special plan.) 


To the newcomer and more experienced 
astronomer alike, the choice of "the best" 
telescope is difficult and confusing . . . so 
many makes . . . so many models. An astro- 
nomical telescope must be designed to ob- 
serve “point sources at infinity," and hence 
requires a precision optical system for crys- 
tal-clear definition. Optics and mountings 
must be equally precise to track the star or 
planet. One without the other is useless. 
Invest in a UNITRON and be certain of com- 
bined optical and mechanical excellence. 


MANY Models To Choose From! 


1.6” ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 

2’ SATELLITE ($7.50 Down) 6x, diagonal $75 
eyepiece, altazimuth mount with circles, stand 

2.4’ ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4” EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 

3” ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 

3” EQUATORIAL ($43.50 Down) $435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’ PHOTO-EQUATORIAL ($55.00 Down) $550 
with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 

4” ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 

4’ EQUATORIAL ($78.50 Down) with $785 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 

4” PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 

4” EQUATORIAL with clock drive $985 
($98.50 Down), Model 160V, eyepieces as above 

4” EQUATORIAL with clock drive and metal $1075 
pier ($107.50 Down), Model 166V, eyepieces as above 

4” PHOTO-EQUATORIAL with clock drive and $1175 
Astro-camera ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 

4’ PHOTO-EQUATORIAL with clock drive, pier, $1280 
Astro-camera ($128.00 Down), with 10 eyepieces 








New UNITRON View Finders 








be o6 


UNITRON’s popular view finders with newly designed optics and mechanical features are better than ever. 
From left to right: 23.5 mm., 30 mm., 42 mm. 


1. VIEW FINDER (Used on UNITRON 2.4” Equatorials): 
23.5-mm. (.93’) achromatic objective, 6x eyepiece with 
crosshairs. Chromed brass tube. Mounting brackets with 


centering screws. Only $8.50 postpaid 


2. VIEW FINDER (As used on UNITRON 3” Refrac- 
tors): 30-mm. (1.2’') coated achromatic objective and 
8x eyepiece with crosshairs. Other details as in View 


Finder 3. Only te 75 —_ 


3. VIEW FINDER (As used on UNITRON 4” Refractors): 
42-mm. (1.6’‘) coated achromatic air-spaced objective. 
10x eyepiece with crosshairs. Duralumin tube finished 
in white enamel. Dewcap. Furnished with mounting 
brackets, centering screws for collimation, and mounting 
screws. This finder measures approximately 16°’ over- 
all. It is light in weight, compact and small enough for 
use as a hand telescope furnishing spectacular wide-field 


views of the sky. 
Only $18.00 postpaid 
INSTRUMENT COMPANY 
TELESCOPE SALES DIVISION 
66 NEEDHAM ST. 


NEWTON HIGHLANDS 61, MASS. 


Note These UNITRON Features 


@ LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum bril- 
liance and clarity of image. Optics especially designed 
for astronomical observation. AIR-SPACED OBJECTIVES. 


@ REFRACTOR type of design duplicates the perform- 
ance of larger telescopes of other types. No mirrored 
surfaces to become oxidized. Superior definition to the 
very edge of the field. 


@ EYEPIECES of the HIGHEST QUALITY: Orthoscopic, 
Achromatized Symmetrical, Kellner, Huygens. Three to 
ten eyepieces included with each instrument. 


@ FINEST MATERIALS used throughout. DURALUMIN 
TUBE. Moving parts of BRASS carefully machined to 
close tolerances, and finished in CHROMIUM. No surplus 
components used. 


@ MODERN DESIGN based on time-tested engineering 
principles. HANDSOME APPEARANCE to which no illus- 
tration can do justice. 


@ EQUATORIAL MODELS have slow-motion controls for 
both declination and right ascension as well as con- 
venient clamps on both axes. Sturdy TRIPOD (or PIER). 


@ ALTAZIMUTH MODELS have slow-motion controls for 
both altitude and azimuth as well as clamps for both 
co-ordinates. Sturdy TRIPOD. 


@ VIEW FINDER with crosshair eyepiece. 

@ RACK-AND-PINION FOCUSING. 

@ Choice of UNIHEX Rotary Eyepiece Selector or STAR 
DIAGONAL and ERECTING PRISM for TERRESTRIAL OB- 
SERVATION. The same complete range of terrestrial 
magnifications as for celestial observation. 

@ SUNGLASS for solar observation. 

@ ADDITIONAL ACCESSORIES available to add further 
to your observing pleasure. 


eyepieces available for 
basic accessories, tripod 
operating 


Higher 
all m 
and mounting, 
instructions. 


and lower-priced 
dels. Prices include 


fitted wo »den cabinets, and 


This valuable 38-page book 
is yours for the asking! 


With artificial satellites already launched and space 
travel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs. 


Contents include — 


Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 
Glossary of telescope terms 
How to choose a telescope 
Amateur clubs and research 
programs 


UNITRON 


INSTRUMENT COMPANY + TELESCOPE SALES DIV 
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS 


Please rush to me, free of charge, UNITRON's new Observer's 
Guide and Telescove Catalog 20-). 
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Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear FUSED QUARTZ diagonals 
Accuracy guaranteed 1/20 wave 
Ellipse 1.25" x 1.77" $12.00 
Ellipse 1.5" x 2.12" $15.00 


PYREX-brand glass diagonals, 1/8- 
wave accuracy 
Ellipse 1.25" x 1.77" 
Ellipse 1.5" x 2.12" 


Without aluminum coating, deduct $1.00 


$ 6.00 
$ 9.00 


Send for our complete list of supplie 
quartz mirrors, blanks, la 


atings, and acce 


E& W OPTICAL CO. 
2420 East Hennepin Ave 
Minneapolis 13, Minn. 








OPTICAL FLATS 


Pitch Polished, Beral Coated 
Rectangular shape 
134” x 1%” 
yy wave $1.75 each 
4 wave $4.50 each 
Postpaid. 


Elliptical shape 
Heavy edges to minimiz 
temperature effects 
144” minor axis 
VY wave $4.00 each 
4 wave $6.50 eac 
Postpaid 


BERAL COATINGS same 
aluminum 
not over-coated may ¢ 
harming glass surface 
Beral coating telescope mirrors 
$3.50, 6”—$5.00, 8”—$6.50, 10” 
1244,”—$12.50 each, f.o.b. Skokie 


LEROY M. E. CLAUSING 
ok 


8038 Monticello Ave Skokie, Ill 








BRANDON OCULARS 


b 


These orthoscopic oculars are the 
choice of the amateur as well as the pro- 
fessional astronomer. Seven sizes avail- 
able: 4-mm., 6-mm., 8-mm., 12-mm., 
16-mm., 24-mm., and 32-mm. focal 
lengths. Standard 1144” outside diameter. 

$15.95 each 


Brandon Oculars may be purchased at - 

Cave Optical Co., 4137 E. Anaheim 
St., Long Beach 4, Calif 

Cleveland Astronomics, 7618 Lawn Ave 
Cleveland 2, Ohio 

American Lens and Photo Co. 
Northwest Highway, Chicago 30, IIl 

Optron Laboratory, Box 25, D.V. Sta 
tion, Dayton 6, Ohio 

Adler Planetarium, 900 E. Achsah Bond 
Dr., Chicago 5, Ill. 

Polaris Telescopic Shop, 14319 Michi- 
gan Ave., Dearborn, Mich 

Chuck's Telescopic-Optical Shop, 88 
Sherbourne Dr., Inkster, Mich. 


5700 


or order direct. We will ship airmail. 


LIBRASCOPE P. R. 


Guaynabo Puerto Rico 
Formerly BRANDON INSTRUMENTS 
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GLEANINGS FOR ATM’s 


CONDUCTED BY ROBERT E. COX 
AN 8-INCH FORK-MOUNTED REFLECTOR 


N DESIGNING a portable mounting 

for our 8-inch Newtonian telescope, 
my son and I tried to incorporate several 
features not provided by a usual tripod. 
First, sought with a 
fork having very short arms, resulting in 
a low silhouette and excellent mounting 


a leveling 


compat tness was 


stability. Second, we desired 
device for adjusting the mounting in the 
dark without the aid of a flashlight. 
Third, we wanted a clock drive, with elec- 
tric push-button slow-motion controls, that 
would operate from a low-cost 6-volt ig- 
nition battery. 

With this mounting, however, the eye- 
piece moves considerably during observ- 
ing, but the upper tube section can be 
rotated easily to the most convenient po- 
sition. At the same time, we made pro- 


vision for solar and lunar photography, 
by placing a camera support on the side 
of the tube opposite the eyepiece. The 
diagonal mirror is carried on a toggle- 
controlled assembly which can be flipped 
to deflect the image to eyepiece or camera. 

Except for the base ring of thin-wall 
steel tubing, the mounting was constructed 
entirely of 24-ST aluminum. If a welded 
assembly had been contemplated instead 
of the bolted one, 61-ST aluminum alloy 
could have been used. The sheet alumi- 
num, 4”, 3”, and 3” thick, can be readily 
fabricated with home workshop tools; it 
was cut with a 12”-capacity bandsaw at 
wood-cutting speed with a 12-pitch blade. 

The cost of aluminum stock, which 
comprises 95 per cent of the total materi- 
al, was close to $60, but some of the metal 


Richard H. Field, Jr., examines the field of view of the camera attachment 

on his 8-inch reflector of 64 inches focal length. The Newtonian diagonal 

mirror has been turned to reflect the primary mirror’s image into the camera. 
All photographs with this article are by R. H. Field, Sr. 
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Portions of the 243-inch base ring with two of the Monoball self-aligning 

bearings and the spoked-nut leveling screws. At left is the 6-volt battery, and 

in upper center the round black box of the mercury level indicator. Above 

it, and below the setting circle, is the lower portion of the clock drive, 
with one of the two motors visible. 


was wasted because of the odd-shaped 
parts that were cut out. The entire base 
weighs about 32 pounds, is 263” high to 
the center of the declination axis, and the 
base ring is 243” in diameter. 

\t the mirror end of the telescope tube 
is a heavy counterweight plate, for the 
an 8-to-]l 
ounce 


declination axis is placed at 


balance point. Thus, for every 


added at the assembly, 
ounces have to be added to the mirror end 
Our 
tube is a disadvantage in this particulat 
design, about three 


pounds per foot. A fiberglass tube would 


camera eight 


to restore equilibrium. cardboard 


because it weighs 
be much more practical, weighing roughly 
a sixth as much. 

As the close-up photograph shows, the 
base includes a 10° leveling adjustment 
for sloping terrain. ‘The aluminum mount- 
ing is supported on three Monoball self- 
aligning rod-end bearings, secured to the 
base ring in tripod fashion. Each of the 


vertical screws can be adjusted by means 
of the spoked nut, thereby raising or 
lowering the mounting while alignment 
is maintained by the bearing. 
final leveling, 
added an electric mercury level indicator, 
using a flash- 
light bulbs are equally spaced around the 


For precise we have 


go-no-go method. Four 
mercury chamber’s periphery. Wherever 


a bulb is lit, the mounting is low, and it 


A B 





|= 


— 


1 











MERCURY | 











The principle of the mercury level is 

indicated here, with two light bulbs 

instead of the four actually used. In- 

clination of the telescope base causes 

the mercury surface to contact one of 

the bulbs. Electrical connections A 
and B light the bulb. 





PARABOLIC MIRRORS 
OF PYREX-BRAND GLASS 


Price 
$39.95 
. 58.95 
109.90 


Focal Length 
MIP sce 


Diam. 
op 
8” ; AP iin. 
10” SONMENI MS 5 

These mirrors are accurate to 1 wave length 
or better and are free of defects including 
chips, scratches, and pits. Aluminized reflec- 
tive coating is protected with quartz over- 
coating. We invite you to test and compare 
these with mirrors selling for more. Returnable 
within 15 days if not pleased. 


OVERSTOCKED 
114”-minor-axis elliptical 
nized and quartz over-coated. Made of extra- 
thick fine-annealed PYREX-brand glass. Flat 
to 4 wave or better and free of any defects 
While they last. Only $5.95 each, postpaid 


MOUNTED BARLOW LENS 

This is a special 
simple lens that 
fits neatly into 
your 114” focuser 
and takes any 
14” O.D. eye- 
piece. Easily 

doubles or triples power of your present tele 

scope. No adapters or adjustments necessary 

$7.50 postpaid 

diam. 

$3.00 postpaid 


BAUSCH & LOMB RED ROUGE 


This comes only in factory-sealed cans and 
is highly recommended for those who want the 
best. Prompt shipment from stock. 

Packed 5-lb $8.00 | 
WANTED TO BUY: Surplus or discontinued 
lots of lenses, eyepieces, objectives, and the 
like. 


postpaid 
postpaid 
postpaid 


diagonals, alumi 


Unmounted Barlow lens, 114” 


n ostpaid 
can, stpal 


Write for free catalog. 


NYE OPTICAL CO. 


7310 Broadway, Lemon Grove, Calif. 
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PRECISION OPTICAL 
SUPPLY CO. 








TEN-DAY 
MONEY-BACK GUARANTEE 
HOME INSPECTION 
of the finest 
TELESCOPE PARTS AND KITS 


Build a powerful precision 
telescope. Quality supplies 


MIRROR MAKING KITS | 
and instructions. $450 
6” MIRROR KIT 


with PYREX-brand blank $9.50 
OELL LEE EERIE EEE EEE TELOPENA Ai 


ALUMINIZING 
6" $3508” $450 


Superior reflecting surface. Guaranteed not 
to peel or. blister. 
YOUR MIRROR TESTED FREE ON REQUEST. 


Complete Instructions, 10c. Free Catalog. 


Precision Optical Supply Co. 
1001-T E. 163 St., New York 59, N. Y. 
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TRIGARTH TURRET 
an 
Eyepiece Attachment 
with 
Rack and Pinion 


Just turn the Trigarth 
rurret and easily improve 
the performance of your 
telescope It holds three 
eyepieces of standard 114” 
O.D. The Trigarth Turret 
sells for $15.95 postpaid. 

Also priced at $15.95 postpaid, the Eyepiece 
Attachment with Rack and Pinion takes standard 

;” O.D. eyepieces. The rack and pinion is 
machined from solid aluminum castings, precisely 
fitted for smooth performance. Main tube, 154” 
long; sliding tube adds 2”; total movement, 334”. 
Choice of gray or black crinkle finish 

Both Turret and Eyepiece Attachment, $31.90. 

Satisfaction Guaranteed. 


W vite for Free Catalog. Instructions, 10¢. 


GARTH OPTICAL CO. 
P. 0. Box 991, Springfield 1, Mass. 








USED EQUIPMENT ON HAND 


This month we are featuring géar in our 
used department. If you are ever in the 
market for a telescope, either used or new, 
be sure to see WARD, W2FEU, BEFORE 
YOU BUY, SELL, OR TRADE — HE 
CAN SAVE YOU MONEY. The bulbs of the mercury level indicator are capped with windows of 7/16- 
1 — Edmund Model No. 63.001 clock drive, inch red pilot-light jewels. The ground contact is installed with a solder lug 
rit eavy-duty equatorial mount on 32 ° : 

stand. Used wry "Tiehitly 0s these Gemen under its head, and all screw threads are coated with sealing compound. 
strator. $62. F 

Skyscope, sa advertised in Sky and : °" : ° > 
Taewee te yen. Compie with two is only necessary to adjust the spoke-wheel mounting is determined by the radius of 
ane, uieet and so — on ae screws until all the lights are extinguished. the ring of contact points and by their 
Goto y-Score refractor, odel , ° ° 7 
mm., 2.4”, altazimuth mounting $99.00 [he parts of the mercury level are linear distance above the surface of the 
NEW ! 6” reflector, constructed in our shop i . -e aile awing : . » ite —— 
Has entire Cleveland Astronomics equatorial pictured here, and detailed drawings liquid. In the chart, the diagonal lines 
nounting with setting circles, tripod, 6” can be had from the writer upon re- indicate the sensitivity for contact points 


Criterion mirror, one Brandon eyepiece. Com ; . > . ‘i 
plete in all respects, with finder. $225. quest. Mercury will not amalgamate with of 1”, 14”, and 2” radii from the level's 


NEW! 6” reflector, same as above, ba wae the linen-base bakelite used for the casing, center. The dashed lines show that for 


fiberglass tube ° . ; . ° e,e s 
Brass collapsible telescope, on excellent. tri which was easily machined. The main a level sensitivity of half a degree, a cham- 


pod, complete with Linhoff panhead, Bausch body of the unit, with the mercury ' ber of 2” effective radius should have a 
und Lomb Adaptoscope, and accessories. Ap we. : 4 ; , 
proximately 60 mm., 15 power. This beauti- chamber, is at the left in the picture. mercury contact separation of 0.01 
ful telescope was made in France. Just the é ore a ceaa: ‘ ie 
thing for hunting or target spotting. $67.50 Barely visible is a recessed hole for the Chis is the optimum sensitivity, for 
Sans and Streiffe 60-mm. telescope, with two ground connection, allowing it to make reducing it below half a degree makes 
eyepieces, altazimuth mounting, and tripod ; bo E Hy, : Aine 2 

a good deep contact in the liquid. the unit too delicate to adjust for a field 


The cover of the leveler rests on one device. Even at this value, the vertical 


a's 


10” De Luxe Astrola, £/6. Good con- 
dition. Cave mirrors are the standard of the ‘ 
optics industry. Original cost was $7 oo edge of the base shown here; it contains support screws should not be too coarse. 
plus crating and transportation rom Alt “ - . “ 3 
fomnia. A seal bupat $475.00 the four contact points for indicating ‘The actual contact separation can be 

plus crating charge of $25.00 ti . per rig : . > ca “ _ vimnadin ane a a 2 
Commander's "military bia sales. Gheniaha ilt. At the upper right is the cap con adjusted to whatever value is desired if 
type, 15x 80. Complete with tripod. This taining red windows for night-viewing a cardboard spacer of the proper thick- 
unit is in excellent condition A much ‘ ‘ : ‘ < . 
scaasiai ailinad shunt $ of the bulbs. The eyelet extending from ness is inserted before the chamber is 

’ refractor, £/6, complete with fork mount- this part is a ground connection to the filled with mercury. Avoid spilling the 
ng and setting circles. This is a rich-field > : aga ‘ } : 5 
telescope, and with two or three exceptions base cover, while the main power cord liquid, as its vapor is toxic. 


s in excelle conditior Write > perso ~ ° . ° r 5 
Rg yee ig ony bag A tate leads out of the picture. At the right, in A sketch of our clock drive and guid- 


illy if interested. The lens is by Dallmeyer 
ot England. $250.00 front of the cap, is the spring-metal ing control is shown opposite. Many geat 
CAMERA Just 1 Leica G3. Like-new con- ; , é @ Phy 
dition, with many accessories. Write me per holder for the bulbs. combinations can be evolved to achieve 
sonally if interested. This is one of the best en Pe ee eon. . ‘ a weet eoeFs . see, 1S wee: 
ea Bag Wigpccage-ed $250.00 Sensitivity of the level to tilt of the the sidereal rate, but a practical choice 
Recently arrived from Scotland Charles Frank 
6” £/8 mirrors, complete with matching prisms os 
00 





oe 
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We still stock and sell Zuiho binoculars. Another 


shipment ot 7 x 35 wide-angle models was re 
cently received. These are the highest quality 


binoculars and are sold on a money-back 


guarantee We ship them prepaid anywhere in 
the United States for $35.00 


The dependence of 
leveling sensitivity on 
the separation of the 
mercury’s surface from 
the contacts is plotted 
here. It varies with the 
radius from the center 
of the chamber to the 
bulb positions, as in- 
dicated by the three di- 
verging lines. 


ALL USED EQUIPMENT 
SUBJECT TO PRIOR SALE. 


w 
°o 


Before you buy or trade a 
telescope or radio amateur 
gear, see WARD W2FEU 


for the best deal. 


IN MINUTES OF ARC 


Established 1936 


ADIRONDACK 
RADIO SUPPLY 


P. O. Box 88, Amsterdam, N. Y 1 i 
Ward J. Hinkle, W2FEL Owner 0.006 0.018 
SEPARATION IN INCHES 





SENSITIVITY 
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MOTORS 


OUTPUT SHAFT 
AND CLUTCH 





WORM 
REDUCTIONS 








The general layout of the clock-drive 
parts. No actual gear sizes and ratios 
are given, as these depend on the op- 
erating voltage, found only after the 
electronic control has been built. 


must have ample clearances between cen- 
ters, and not too much gear torque. Shafts 
should be as short as possible, with the 
bearings mounted close to the gears they 
support. 

\ friction clutch or release for point- 
ing the telescope manually must be in- 
stalled between the final drive shaft and 
the last gear, for the telescope cannot be 
set against the locking action of the gear 
train. 

A mechanical differential makes push 
button guiding possible. Driving the 
differential, located at the primary end 
of the gear train, are two motors with 
outputs of 4.5 and 3 r.p.m. When these 
are run in the same direction the differ- 
their outputs; it subtracts 


ential adds 








40-OHM 
1- WATT 
RESISTOR 
TRANSISTOR 
2N255 


ZENER 
DIODE 
IRC 1Z39 
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when they turn in opposite directions. 

If the differential is a standard unit, 
its internal ratio of 2 to 1 must be in- 
cluded in the gear-reduction computation. 
When both motors are turning in the 
same direction, the differential output is 
half of 4.5 + 3, or 3.75 r.p.m. When the 
motors oppose each other the output is 
half of 4.5 — 3, or 0.75 r.p.m. 

Unless the voltage is kept constant, 
however, the sidereal drive motor will 
change its speed and fail to track accu- 
rately. This is one of the drawbacks of 
using ignition batteries. To overcome this 
difficulty, John Stone designed the tran- 
sistorized voltage control sketched here. It 
takes the 6-volt battery supply and de- 
to the motor at a reduced but 
thus compensating 


livers it 
constant 3.9 volts, 
for the gradual decrease in battery out- 
put during its life. 

The Zener diode acts as a reference while 
the supply voltage slowly drops, adjusting 
the base-bias control voltage to the tran- 
through the 40-ohm resistor by 
changing the transistor impedance to a 
This causes an increase in 
current flow to the motor, resulting in a 


sistor 


lower value. 
constant output speed. 

The need for this voltage control is the 
reason for operating the motor at re- 
duced voltage. However, as the charac- 
teristics of production-line low-cost tran- 
sistors vary greatly, and the tolerances of 
the Zener diode may cause slight output 
variations, it is almost impossible to pre- 
dict the motor’s actual speed. Therefore, 
the circuit should be breadboarded and 
operated with its motor to determine the 
actual speed at the operating voltage. 
This must be carefully determined before 
the gear train is designed. 

\lthough the motor torque is reduced 
at the lower voltage, it has proved suf- 
ficient to operate our 8-inch instrument. 
One 6-volt battery powers both motors 
the mercury level. The surplus 
motors we obtained have an internal gear 
reduction. They draw about 175 milli- 
amperes each, which is a modest drain on 
the battery. After a year of intermittent 
service, the original battery is still in use. 


and 


The clock drive and associated circuit 
are mounted on the latitude-adjustment 
plate. The polar-axis drive shaft extends 
through the plate, ending in a machined 
taper section to permit separation of the 
base from the fork and tube. An index 
pin is located at the large diameter of the 
taper to lock the joint during operation. 
assembly is recessed within 
transfer battery 


A slip-ring 


the latitude plate to 





The electronic control 
circuit, above, gives a 
constant motor speed at 
reduced voltage, com- 
pensating for the grad- 
ual decline in battery 
voltage, indicated by 











the graph at the right. 
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HOURS OF OPERATION 


+++44+44+4+¢+¢ DE LUXE ++444+444+4 
Reflecting Telescope Kits 


De luxe kits contain: 
% 2 mirror blanks of PYREX-brand glass 
% 7 large metal cans of optical abrasives 
*% Fast-polishing cerium oxide 
% Red rouge and pitch 
Price 
$ 6.00 
$10.50 
$18.75 


Size Thickness 
4%" %" 
6" 1 
8” 134” 
10” 1%" $33.65 
1242" 2%" $59.95 
ADD POSTAGE: Ist, 2nd, and 3rd_ postal 
zones from Detroit, add 10%; 4th, Sth, and 
6th, add 15%; 7th and 8th, add 20%; or 
we will ship postage collect. 





Send for free catalog of supplies. 


ASHDOWNE BROS. 
18450 Grand River Detroit 23, Michigan 





GUARANTEED FINEST .. . 
OR YOUR MONEY BACK 


SKY-MICRO REGULAR 1.25” mount 
with exclusive MICRO-VERNIER focus- 
ing @ 360° rack with hobbed pinion 
@ Stops on both tubes @ Phe- 
nolic drag @ Large aluminum knobs 
@ Contoured base (specify tube 
diam. or “‘flat’’ base) @ Adjustable 
hex bushings @ Complete with 

Pat. Pend. screws, instructions... .$19.95 ppd. 

SKY-MICRO GIANT (new) 2’ mount (same features 

as above) includes 1.25’’ adapter $36.95 ppd. 

SPACEKING 1.25” spiral focus mount. $9.95 ppd. 

HEX-LAP MATS 

Custom die-cut for each mirror size. 

Makes a perfect pitch lap in minutes. 

Gives superior results in polishing 

and figuring. Finest quality rubber. 

' or 6” $2.50 


G. M. LABORATORY 
(Dept. H) 1359 Romulus Drive, Glendale 5, Calif. 

















TELESCOPE NEWS 


The Finest Can Be Yours 
— For Less 


| 3”, 4”, and 6” VERNONscope Re- 


fractors available in f/10 and f/15 


models 
114,” VERNONscope Reflectors 
Massive PAR Equatorial Mounts 


30-mm., 42-mm., and 54-mm. finder- 
scopes 

* Brandon orthoscopic and finest Kellner 
oculars 


All instruments and accessories are 100% 
American-made and fully guaranteed. 


Large glossy illustrations and descriptive 
brochures are available on request. We shall 


be honored to serve you. 


VERNONscope & Co. 


Candor, New York 
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6-inch £/10 Reflector.............000s000+ $179.45 


Star Instrument’s 


6-inch instruments from $179.45 
8-inch instruments from 311.00 
10-inch instruments from 470.00 
12.5-inch instruments from 829.50 


T 


F OPTICAL LABORATORIES 


P.O. Box 481 


Huntington Beach, Calif. 











Announcing... 


A new concept in precision engineered and fab- 
ricated self supporting aluminum Observa-Domes. 
Light-weight Alcoa Aluminum sections are pre- 
formed to a compound curvature and are made 
permanently watertight by the latest inert-gas weld- 
ing process. This results in a rigid structure of 
immense strength requiring no interior ribs. Struc- 
tural simplicity, coupled with mass-production jig 
techniques, permits us to offer a superior quality 
product at practical prices. 


Observa-Domes are presently 
available in sizes from nine to 
16 feet in diameter. Engineering 
and fabricating services are avail- 
able for larger Observa-Domes. 


POST OFFICE BOX 885 © 143-147 WESLEY AVE. 
JACKSON, MISSISSIPPI 
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The eyepiece and camera assembly can be rotated completely around the tube. 


power to a declination motor drive, which 
has been completed but not yet installed. 
It will be placed between the yoke brack- 
ets under the declination axis, and will 
require a counterweight on the opposite 
side. 

At the upper end of the tube, the eye- 
piece turret and camera have a common 
base plate. Three nylon V-shaped rollers 
are mounted 120° apart and secured 
under the base with short retainer bush- 
ings. The rollers ride in the V-slotted 
ring secured to the end of the tube, and 
can turn through the full 360°. To direct 
the image from the primary mirror to 
either the eyepiece turret or the camera, 
the diagonal mirror can be turned through 
90°, as has been mentioned. In the 
camera, a standard shutter has been fitted 
with an achromatic Barlow lens for in- 
creasing the image size of the sun or 
moon. Because of its unshielded position, 
the camera cannot be used for stellar 
photography. 

The mechanical differential was ob- 
tained as a surplus item from Sound- 
tronics Labs, 630 Arch St., Philadelphia, 
Pa., and the motors from Herbach and 
Rademan, Inc., 1204 Arch St., in the 
same city. The self-aligning Monoball 
bearings are from Southwest Products Co., 
1705 S$. Mountain Ave., Monrovia, Calif. 

R. H. FIELD, SR. 
34 Evergreen Ave. 
Broomall, Pa. 





THE GALAXY SERIES OFFERS MORE... 1/20TH-WAVE OPTICS, 
AND MANY UNDUPLICATED FEATURES—THE LEADER ALWAYS! 


i ! GALAXY 6” ..... $ 495.00 
Now you can buy the FINEST at the greatest savings ever! cca poe 


Buy up to or trade up to a TRECKERSCOPE! ' GALAXY 10” .... $ 795.00 
‘. GALAXY 12.5” .. $1095.00 


Now, as in the past, Coast Instrument’s high quality is the standard of comparison! ; STANDARD 6” ... $ 325.00 
The American telescope company that provides 1/20th-wave optics for amateurs and STANDARD 8” ... $ 425.00 
sab oo nto — — is way out - — ig — nao No may ne } STANDARD 10” .. $ 545.00 
manufacturer today offers as many outstanding features. ese superb instruments ae is 

are guaranteed to resolve to, or surpass, Dawes’ limit on nights of good seeing. The y 6” PATHFINDER . $ 189.50 
GALAXY optics are hand-figured and, therefore, our instruments are able to produce / 8’ PATHFINDER . $ 325.00 
results far better than expectations. All of the GALAXY telescopes include these ) 10” CASSEGRAIN 
outstanding features — rock-steady equatorial mount; quickly detachable legs for SKY GIANT $1795.00 
easy portability (only 70 seconds to assemble or disassemble entire scope for field 

trips); hydro-smooth rotating tube with built-in ocular rack; remote-assistance light; j OUR EXTENDED 
Opti-Set finderscope (only requires 3’ movement of head from finder to eyepiece, PAYMENT PLAN IS 
which is directly in line); Hydro-Glide (ultrasmooth, no backlash) focusing device; 

fiberglass tube; your choice of any three of the finest-quality oculars (Ortho-Stars), OFFERED TO ALL 

7 mm. 10 mm. 16 mm. — 20 mm. 27 mm., or any two oculars and a TO PAY 
Coast Achromatic Barlow Lens; synchro-smooth clock drive with manual flex-line TAKE MONTHS TO 
control for precise tracking when no 110-volt power is available; wheels for ease in ; 6— 12— 18 — 24 
moving from location to storage area (wheels snap out for viewing). Leveling screws IF DESIRED... 

are provided for any minor difference in ground level. All in all, your dollar cannot 

purchase better viewing. All of our instruments are American made, and you are : WRITE FOR OUR LAB 


protected by our 20-year unconditional guarantee. 
GALAXY 6 INCH SPECIFICATION SHEET 





PARABOLIC MIRRORS, GUARANTEED UP TO 1/20TH WAVE OR BETTER ; TELESCOPE HELAJUST FOCUSING MOUNT 


FROM COAST’S OWN OPTICAL SHOP, ALUMINIZED AND QUARTZ OVERCOATED | OPERATING MANUAL 
i aes 2-08 aoe ti sid . : y Raymond Dudley 


—- 7 ‘ 7 ne eee ; . : = Now at a new low price, but un- 

¢ : f f + f y ; Expleins amateur excelled in construction. Both push- 

£/7.5 or f/6 7.5 or £/6 7.5 or f/6 telescope operation, ull for coarse adjustment, and 

$75. -. $105.00. -$195.00.......$295.00 including setting Setlcad qaeceenent fer fina, prauies 

as 00.........$85.00.......$150.00. ......$235.00 circles, sidereal focusing. Beautifully finished in 

Sth WAVE. . . .$40.00 pisos eggs og a black crackle and satin chrome 

pris tal extension of main tube 

REFIGURING, NO CHANGE IN YOUR OWN FOCAL LENGTH to find 52 most : pie Bhar te ype cueanel 

1/20th WAVE sates a $65.00. $110.00... ....$175.00 beautiful hp in to fit al sizes of tubes without 

1/10th WAVE... } j .$55.00........$80.00 $125.00 eet ie modificz tion. Has single-vane spider 

: ee i f tho desi t 

ALL PRICES ABOVE INCLUDE MATCHING ELLIPTICAL DIAGONALS AND ALUMINIZING, PLUS | instructions. 44 holding boss for those desiring this 

QUARTZ OVERCOATING. pages of informa- teed far superior to any other low- 

TREAT YOURSELF TO THE FINEST — Words alone cannot express the superb quality of : tion every amateur priced focusing mount, or money 

COAST mirrors — they will positively amaze you with their “‘out-of-this-world’ resolving ; needs. . back. (Takes 114 eyepieces.) $9.95 
power. This we guarantee you! Dawes’ limit is easily reached. $1.00 postpaid 


Y ORTHO-STAR OCULARS -) TRECKER-PATHFINDER $89.50 


OUST TAUTIFUL FINISH ~~, EQUATORIAL MOUNT —_ complete 
Guaranteed to be the finest you ever used— This mount will accommodate 4-inch to 8-inch telescopes. Specify your 


or return for full refund! Outstanding fea- = tube size when ordering. 

fusca: Wide fet Tela, date te the mh ' Standard 36-inch height — massive 112-inch steel shafting. 
extra-long eye relief; parfocalized for easy . This amazing EQUATORIAL MOUNT is just what the doctor ordered for 
— ._—_ a faplln n poten need : f mounting that homemade telescope you labored so hard to finish. Now 
4 ' tor eaning; hard ed, agnesium : you can purchase a beautifully constructed, highly rigid equatorial 
fluoride; boldly marked for easy identification; Striking chrome : mount, COMPLETE, for your own telescope as pe bo if you 
and black-velvet finish, beautifully machined, 1/4’ 0.D. : ; had built it yourself. This terrific mount is made entirely of metal; 
ORTHO-STAR oculars are available in the following focal : all of the moving equatorial parts are polished to work with maximum 
lengths, giving, for example, the indicated powers when used ; - | ease. Legs, head, and counterweight are all removable for easy storing 
in conjunction with an 8” £/8 mirror: 26.6-mm.—61x; 20-mm : The saddle allows complete rotation of your tube. One of the more 
81x; 16-mm.—102x; 10-mm.—163x; 6.6-mm.—233x. : , ‘ important features in this mount is that the polar axle is extended for 
$19.50 each ppd. ease in attaching a clock drive and/or setting circles, which may be 
NOW AVAILABLE: 20-MM. ERFLE ORTHO-STAR OCULAR, 66°.7 | added af any flee. The THECKER-PATHFINOER moun? she hes 0 beew 
apparent field. $29.50 each ppd ; } tiful _chip-resistant finish. Taking all of these unusual features intc 
S . ; consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values 








HYDRO-GLIDE <2" GES mirROR 


Focusing Device CELLS 4-VANE 
Coast Instrument’s own “‘Hydro-Glide” (t f ky q 

J s 0 > ype formerly referred : 

to as ‘‘rack and pinion’’). Now you can have WHISPER-SMOOTH : S . SPIDERS 
control with absolutely no high and low spots as geared units : Skeleton type 

have. This has never before been available in any focusing : ; 

wena agp in appearance, yet utilizing an entirely new : 6” $6.95 10” . : 6” $11.50 10” ..... $14.95 
concept. e@ guarantee you will be astonished at its unbeliev ‘ Yo" eS $1 242" 

able superiority. If this isn’t the absolute ‘’smoothest,” return niocnadinadindlicas ‘ H $11.50 1212" ... $16.95 
it for full refund. $18.50 patent pending 





—— : SEND FOR OUR NEW 68-PAGE CATALOG showing many of the other 
TRECKER FINDER eae Send for Coast a >a telescope items manufactured or distributed by COAST INSTRUMENT. It 
x. 50 bi , Instrument’s Pro- Hig \@ C4 ; includes our treatise, ‘‘WHAT YOU SHOULD KNOW, LOOK FOR, AND 
rs ‘mm. objective, helical fessional MIRROR | Ch——] We: DEMAND, BEFORE BUYING ANY TELESCOPE,’’ an impartial, informative 
ocusing, with mounts and | CLEANING KIT 4 : ‘ : : 
crosshairs. Same as used on be jy g oe | article that will give you information you've probably been looking for 
TRECKERSCOPES. $18.50 ° "Y $2.35 ppd. AY} 4 \ : to help make up your mind as to just what telescope you should buy! 

ce 

All prices, unless otherwise indicated, are at our warehouse in Long Beach, California, from where shipping charges will be added, and are subject to change without notice. 
Mechanical specifications are also subject to change. Nominal crating charge added for all telescopes and mounts. California residents: Add 4% sales tax to all prices. 


TRECKERSCOPES ARE CUSTOM MADE IN AMERICA BY PROFESSIONAL OPTICIANS AND ENGINEERS. NOW APPOINTING DEALERSHIPS . . . INQUIRIES INVITED. 


COAST AW UMENT, INC. 4811 Long Beach Bivd., Long Beach 5, Calif 


“IN OPTICS SINCE 1933” Phone: GArfield 22-3411 or NEvadoa 6-7683 
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OUR LENSES ARE UNEQUALED 


So say the many purchasers at universities, laboratories, and 
government institutions. Prices and quality defy comparison. 


OPTICS 


ASTRONOMICAL OBJECTIVES 


ee Air-Spaced **° 


Specifically designed for those who demand an objective lens for genuine astronomical observation. 


WHY BUY FROM US? 

On the premise that the objective lens is the heart of the 
would certainly expect 
Some may 
In the 


telescope, any prospective builder 
one that will perform to exacting specifications. 
ask, ‘““Why a refractor over a reflector telescope?’’ 
first place, a refractor is much easier to build and cheaper 
A reflector contains many small 
while the re- 


to maintain over the years. 
parts that are subject to wear or loosening, 
fractor is generally more compact, easy to store or carry, 
ind needs little attentior When exploring the possibility 
of building an astronomical refractor telescope, the question 
is, ‘‘Which objective lens is best?’’ The answer is simple, 


thousands of 


1862 
1860 


and attested to by satisfied people in the 
“‘A Jaegers Astronomical Objective’’ is the only 


Examine these pertinent facts 


know. 
answer 


I 


1aranteed to resolve to Dawes’ limit They 


variation of spherical aberration are 


Each lens is thoroughly tested and g 
zonal spherical aberration and the chromatic negligible. 
over of into our standard aluminum tubing, eliminating any mounting problems. 
fied. If not, take advantage 


Our reputation for high-q 


f our money-back guarantee. 


aluminum cell. 


HARD COATED ON 4 SURFACES 


Mounted and Not Coated 
Mounted and Coated 
Mounted and Not Coated 
Mounted and Coated 
Unmounted and Coated 
Mounted and Coated 
Unmounted and Coated 
Mounted and Coated 


) ” \Cat. No. $1447 
APERTURE £/15 Fo te Cat. No. $1471 


‘ae ” (Cat. No. $1472 
APERTURE €/15 F. L. iCat. No. $1473 


AP / ye (Cat. No. $1861 
ERTURE £/10 — 60” F. L. \¢3' wo si860 


AP ] ” (Cat. No. $1863 
ERTURE £/15 90” F iCat. No. $1862 


“BIG” ACHROMATIC TELESCOPE OBJECTIVES 


We have the largest selection of diameters and focal lengths in the United States available for immec 
Perfect magnesium-fluoride coated and cemented astronomical lenses made of finest crown and 
| Not mounted. Each lens is guaranteed to resolve to the theoretical limi 


@ ALUMINUM TUBING and CELLS are in stock. @ 
F.L. 


liate de 
livery 
optical glass 


Cat. Diam. F.L. ppd. Cat. Diam. Diam. 
No. No. 
$1476. .(2Ve"’)....(10") ....$12.50 $1520 
$1112. .(2Ve") a*’) S—851 
$1110. .(2%e")... $1158 
(29)... 2 $-822 

(2Ve"’ a $1092 
. (2¥e"") ‘) $1093 

(2e"’) $1139 
(29 ) $-955 


ppd. | Cat. 
No. 
$12.50 | $-957..(314’") 
1.00 $1155. .(4” 
. 28.00 $1460. .(41/4"" 
22.50 $1159* (43% 
. 28.00 $1225. .(434"" ‘ 
. 28.00 $1474* .(5-1/16" 
. 28.00 $1475. (5-1/16" 
28.00 *Not coated 


(50°’) 


Reflector Telescope Kits 


Excellent quality mirrors, polished, aluminized, sili 
con-monoxide coated Each kit contains mirror, 
diagonal, and lenses for eyepiece. No metal parts 
Mounting instructions included 
Cat. No. Diam. 

$2284 3-3/16” 

$2285 44‘ 

$2286 6” 


Astronomical Mirrors 


These mirrors are of the highest quality 
with silicon-monoxide protective coating 
ye more than pleased with their performanc 
Cat. No. Diam. 

$1429 3-3/16 

$1506 4% 
$1507 

$2188 6” 


Equatorial Mount & Tripod 


FOR TELESCOPES UP TO 4” 


Constructed of cast aluminum and finished in black. 
The tripod is war-surplus, one of the sturdiest of its 
size ever built. Made of prime oak with bronze 
fittings, 3 adjustable locking legs with steel shods 


Extended 50”, closed 36”. Shipping weight is 13 lbs Mirror Mounts 
Cat. No. $2128 EQUATORIAL MOUNT $17.50 ppd Cast aluminum, holds all of 
Cat. No. $2131 TRIPOD 15.00 ppd yur mirrors with metal clips 


Completely adjustable, assem 

iea 
Cat. No. $1634 3-3/16’ Mount for 4/2” Tubing $4.00 ppd 
Cat. No. $1633 414° Mount for 5” Tubing 4.00 ppd. 
Cat. No. $1632 6” Mount for 7” Tubing 6.50 ppd. 


parabolic 


~ SAVE MONEY! 
Cat. No. $2083 Combination EQUATORIAL MOUNT 
and TRIPOD f.o.b. Lynbrook, N. Y., $27.50 
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are corrected for both the C 
The cells are machined to close tolerances so that they fit directly 


Test a lens, or have any qualified person test it; we are certain that you will be satis- 
We offer the lowest-priced, hand-corrected, precision, American-made astronomical objective, mounted in an 


flint 


1473 1471 


and F lines (secondary chromatic aberration). The 


iality lenses has established us as the most reliable source in the industry. 


Astronomical Mirror 
Grinding Kits 


@ FREE OFFER @ 


Now you can save many tedious hours of grinding 
time. Tool and blank of No. $2053 and No. $2054 
ive a generated f/8 curve. Take advantage of this 
extra special offer at no additional cost. 


NOTE: For those who desire to grind a curve to their 
ywn specifications, the standard blanks are also offered 
as manufactured, without the generated curve. 


EACH KIT CONTAINS: Mirror blank, plate-glass tool, 
eyepiece lenses, first-surface diagonal mirror, assorte 
abrasives, tempered pitch, and inspection magnifying 


ns 


Cat. No. Mirror Diam. Thickness ppd. 


44" (€/8 curve) 
41%4"" (flat) 
6" (f/8 curve) 
(flat) 
(flat) 
(flat) 
(flat) 


We pay POSTAGE IN U. S. — C.0.D.’s you pay postage. 
Satisfaction guaranteed or money refunded in 30 days. 


A. JAEGERS 


LYNBROOK, N. Y. 


6915 MERRICK RD. 





COATED BINOCULARS 


Beautifully styled imported binoculars. Precision made. 


LOW, LOW PRICES! 


American Type ““Zeiss’’ Type 
Complete with carrying case and straps. American 
type offers a superior one-piece frame and clean de- 
sign. Individual Focus (IF) or Center Focus (CF). 
Cat. Size Field at Type 

No. 1,000 yards 

$1149 x 15 IF 360 ft. 

$1436 395 

$1435 395 

$1438 

$1437 

American 

American* 

American** 

“Zeiss” 

“Zeiss” 

American 

“Zeiss” 

“Teiss”’ 

“Zeiss” 

“Zeiss” 


**Wide-angle 


$1108 
$1442 20x 50 CF 


*Wide-angle 11° 
All prices above pius 10% Federal tax. 


Monoculars 
Brand new, coated optics, complete 


with pigskin case and neck straps. 


New! Zoom Binoculars 


Six different powers at your fingertips in the ssme 
binocular: 7x, 8x, 9x, 10x, 11x, and 12x. Positive 
fingertip control accomplished by rotation of eyecups. 
Popular Center Focus, American type, 40-mm. objec 
tive, all coated optics. Complete with carrying case 
and straps. Price plus 10% Federal tax. 


Cat. No. $2303 . 


41%,” Reflector Telescope 


. 35x — 175x 
Ms. 


4x Finder — Wood Tripod 
you many pleasurable hours 


. ya ; / 
— 
of crystal-clear astronomical! 


viewing. Contains an f/6 parabolic mirror which gives 
a 50-per-cent brighter image than the ordinary [/10 
Two coated eyepieces, 35x and 175x; rack-and-pinion 
focusing; sun filter; and 4x focusing finder. Its short 
tube, 2734” long, and collapsible wood tripod (33” 
closed, 60” open), make for portability, stability, and 
compactness. Finished in white enamel with black 
trim. Imported. Shipping weight about 20 lbs. 


FREE BOOK with Scope: DISCOVER THE STARS. 
Cat. No. $2273 f.o.b. Lynbrook, N. Y., $59.50 


.. $39.75 ppd. 


From the mysterious craters 
of the moon to the fabulous 
rings of Saturn, this high 
quality telescope will give 


8-Power Elbow Telescope 


This telescope has a brilliant-image 
48° apparent field; actually 325 feet 
at 1,000 yards. Can be adjusted for 
focusing 15 feet to infinity. 2” achro 
matic objective, focusing eyepiece 28- 
mm. f.l., Amici erecting sys- 

tem. Turret-mounted filters 

clear, red, amber, and neu- 

tral. Lamp housing to il 

luminate reticle for night use. 

Truly the biggest bargain you 

were ever offered. Original 

Gov't. cost $200. 


Cat. No. $1686 Not Coated 
Cat. No. $1975 Coated . 


$13.50 ppd. 
17.50 ppd. 


A Beginner's Guide 
to the Skies 


R. Newton Mayall and Margaret W. Mayall 


‘Probably the best handbook now available for a new- 
comer to amateur astronomy."' — Sky and Telescope. 
Contains a wealth of information about the solar sys- 
tem, and many lists of objects to be observed with 
binoculars or a telescope; includes 100 pages of 
detailed charts and observing data, arranged alpha- 
betically by constellation. 184 pages. Cloth bound. 


Cat. No. $2301 $2.50 ppd. 


Star Diagonals 


Guaranteed to make viewing 
the heavens with a refractor 
telescope 100% easier for the 
observer. Stop needless crouch- 
ing forever. Choose the STAR 
DIAGONAL that best suits 
your requirements. Slides into ; 
standard 1144” eyepiece mounts. Chromium tubes and 
aluminum housing, attractive black-crackle finish. 


AMICI STAR DIAGONAL WITH 
ERECT IMAGE 

For comfortable viewing of terrestrial or astronomical 

objects. The Amici prism gives an erect image. 

Cat. No. $2095 $12.00 ppd. 


RIGHT-ANGLE PRISM STAR DIAGONAL 
Contains a high-quality aluminized right-angle prism, 
wide field. Practical for astronomical use. 
Cat. No. $2096 


MIRROR STAR DIAGONAL 
Diagonal houses an excellent first-surface mirror, flat 
to within 4% wave. Important accessory for refractor 
telescopes. 


Cat. No. $2097 


7 x 30 Wide-Field Finderscope 
oe 


Newly designed wide-field finderscope for reflector or 
refractor. Featured in this handsomely conceived black 
anodized aluminum tube are a 30-mm. coated achro- 
matic objective, a wide-field Kellner eyepiece, and 
the all-important true crossline reticle for fast, exact 
locating. Compact and lightweight, 9” long, 114”- 
diam., 9 oz. May also be used as a hand-held yop 
offering excellent extra-wide-field views of the sky. 


Cat. No. $2193 $9.75 ppd. 


$12.00 ppd. 


$12.00 ppd. 


Finder Ring Mounts 


Will accommodate finder above. Made 

of cast aluminum with black crackle 

finish. Each ring has three locking 

wing screws for adjusting. Base has 

two holes for mounting screws, fits any 

diameter tubing. Easy to mount. Inside diameter of 
ring mount 1-15/16”. 


Cat. No. $1963 $3.95 ppd. 


New Prismatic Telescope 
Coated 


4 \3 


80-mm. 
Objective 


Big 80-mm.-diam. (314%”) objec- 
. tive, for spotting or astronomical 


use. Will show stars of the 11th 


magnitude — 100 times fainter 
than the faintest visible to the 
naked eye. Table-top tripod in- 
cluded, extended 18”, closed 13%”. 
Length of scope 1644”. Combined 
weight of scope and tripod is 
51% Ibs. AIl coated optics 
FIVE EYEPIECES 
Field at 
Power 1,000 yards diam. 
15x 122 ft. 5.4 mm. 29 
20 122 4. 16 
30 61 7 
10 
60 3 Pe 1 
Cat. No. $2052 . $59.50 ppd. 


60-mm.-diam. Scope. Same as above but with 
smaller objective. Equipped with same five eyepieces 
15x, 20x, 30x, 40x, 60x. Coated. With tripod. 


Cat. No. $1721 $42.95 ppd. 


Relative 


Exit pupil 
brightness 


Mounted Eyepieces 


The buy of a lifetime at a great 
saving. First choice of the ama- 
teur and professional astronomer. 
Perfect lenses set in black anod- ‘ 
ized standard 14%” O.D. aluminum 
mounts. 
Cat. No. F.L. 
6 mm. (14°) 
6 mm. (14°’) 
.-12.5 mm. (Y2"’).... 
..12.5 mm. (/2"’). ...Symmetrical 
..16 mm. (56°’) Erfle (wide-angle) . 
.. 16mm. Orthoscopic ee 
.18 mm. Symmetrical 
...22 mm. 
...27 mm. 
...32 mm. 
...35 mm. (1% 
....55 mm. ). .Kellner 
$1485... .56 mm. Symmetrical 
COATED LENSES 75 cents extra. 


“Giant” Wide-Angle Eyepiece 


Coated Lenses 
Erfle eyepiece best for low-power per 
formance. Superior six-element de- 
sign. 65° field, 114” E.F.L., clear 
aperture 214”, focusing mount and 
diopter scale. Combine this eyepiece 
with our 5” objective No. $1475 for 
a tremendous light-gathering Rich- 
Field Telescope. 
Cat. No. $1405 (illustrated) 
Cat. No. $1858 Same as above without di- 
opter scale 
@ FREE RUBBER EYESHIELD © 
With $1405 


1%4“-diam. ADAPTER for 


Type 
Orthoscopic 


Symmetrical 


$12.50 ppd. 


Cat. No. $1594 

eyepiece above 
ADAPTER PLATE AND TUBE. Aluminum ta- 
pered tube and adapter plate, black anodized and 
finished in black crackle. Slides into our 5” O.D. 
Aluminum Tubing No. $1511. These parts are used 
with the eyepieces above to make a Rich-Field Tele- 
scope. Details in our catalogue. 


Wide-Angle Erfle 


Brand-new eyepiece with 68° field; 
coated. E.F.L. 11%4”. Focusing mount, 
a 3 perfect achromats, 1-13/16” aperture. 
Cat. No. $1020 $13.50 ppd. 
Cat. No. $1593 11/4’’-diam. ADAPTER for eye- 
piece above 


An Economical Eyepiece 


This mounted eyepiece has two 
magnesium-fluoride-coated achromatic 
lenses 29 mm. in diameter. Excellent 
definition. E.F.L. 1%”. Cell fits 
1144” tubing. 

Cat. No. $1911 

Cat. No. $1991 


For Retractors 


Here is a wonderful opportunity 
for you to own a most mechani- 
cally perfect Rack-&-Pinion Fo- 
cusing Eyepiece Mount with vari- 
Will accommodate a 
standard 114” eyepiece, positive or negative. The 
body casting is made of lightweight aluminum with 
black-crackle paint finish, focusing tube of chrome- 
plated brass. Focusing tube for retractors has a travel 
of 4”, for reflectors 2”, and will fit all size tubing 


REFRACTOR TYPE 
Cat. No. $1494 for 2%” |.D. Tubing 
Cat. No. $1495 for 314’ |.D. Tubing 
Cat. No. $1496 for 43@” |.D. Tubing 

REFLECTOR TYPE 
Cat. No. $1976 (less diagonal holder) 
Cat. No. $1982 DIAGONAL HOLDER 


‘ 


« Reflectors 


able tension and adjustment. 


$12.95 ppd 
12.95 ppd. 
12.95 ppd. 


$8.50 ppd. 
00 





@ FREE CATALOG @ 
Millions of jenses, prisms, eyepieces, rack-and- 
pinion eyepiece mounts, cells, aluminum tubing, 
mirrors, binoculars, telescopes, parts, acces- 
sories, and so forth. Write today! 


A, JAEGERS 


LYNBROOK, N. Y. 
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CELESTIAL CALENDAR 


Universal time (UT) is used unless otherwise noted. 


RT AURIGAE 
the 
binoculars to 


amateurs 
the 
while to the 
acquaintance of the star RT Aurigae, 
located at 6" 25™.4, +30° 32’ (1950 co- 


ordinates), not far from Epsilon Gemi- 


one ol many 


you are 
who use 


heavens, it 


study 


is worth make 


norum. Its brightness oscillates between 


the magnitude limits 5.0 and 5.9 in a 
period of 3 days 17.5 hours. Anyone who 
identifies this star and spends a few mo- 
with 


ments comparing it neighboring 


constant stars on several consecutive 
nights can easily recognize the variation 
in its light. 

[he accompanying light curve 
compiled from 358 visual estimates with 
binoculars by B. V. Kukarkin. It repre- 


sents a typical Cepheid variable, and may 


was 


be compared with the one of Delta Cephei 
itself, on page 710 of Sky AND TELESCOPE 
for October, 1959. For both the 
increase of brightness requires only about 
a third of the time for a complete cycle 


stars, 


of light changes. 
RT Aurigae was first recognized as a 
variable by an English amateur, T. H. 
Astbury, in March, 1905. He 
aged in a systematic search for 


was en 


novae, 
during which he gained such a familiarity 
with the the Gemini-Auriga 
region that the changes in the object 
then called 48 Aurigae caught his atten- 


Other the British As 


stars in 


tion. members of 


MOON PHASES AND DISTANCES 
Full January 1, 23:06 
Last quarter January 10, 3:03 
January 16, 21:30 
January 23, 16:14 
January 31, 18:47 
February 8, 16:50 
Diameter 
29 24” 
33’ 30” 


oy 94” 


moon 


New moon 
First quarter 
Full moon 
Last quartet! 
January Distance 
Apogee 3, 13" 252,500 mi. 
221,600 mi. 
252,500 mi. 


Perigee 16, 23" 
Apogee 30, 13" 
February 


Perigee 14, 11" 222,600 mi. 33’ 22” 





7 


RT AURIGAE 





VISUAL MAGNITUDE 








-0.5 0.0 0.5 
FRACTION OF PERIOD 


This visual light curve for the bright 
Cepheid variable star RT Aurigae was 
derived by the Soviet astronomer B. V. 
Kukarkin from his estimates of bright- 
ness during the years 1925 to 1932. 
Each point represents the average of 
19 or 20 observations. About a dozen 
Cepheids visible from the United 
States are bright enough for systematic 
binocular work. From “Publications” 
of the Sternberg Institute. 


tronomical Association soon confirmed his 
find, which was given the designation RT 
Aurigae. Astbury is also remembered as 
the discoverer of the Algol-type variable 
I'V Cassiopeiae, close to Beta Cassiopeiae 
and a good object for work with a 2- 
inch refractor. 


COMET ENCKE 


Observers with small telescopes may be 
able to view Comet Encke during most of 
January in Aquarius, near the Water Jar 
in the western evening sky. The follow- 


MINIMA OF ALGOL 

The predictions given on page 385 of 
last month require a correction of about 
—}5 minutes to be consistent with the 
ephemeris below. 

January 3, 20:14; 6, 17:04; 9, 13:53; 
12, 10:42; 15, 7:32; 18, 4:21; 21, 1:10; 23, 
22:00; 26, 18:49; 29, 15:39. 

February 1, 12:28; 4, 9:18; 7, 6:07; 10, 
2:56. 

These minima predictions for Algol are based on 
a recent timing by D. Engelkemeir, and an assumed 
period of 2.8674 days. The times given are geo- 
centric; they can be compared directly with observed 
times of least brightness 





ey, Cl OL. 


A professional-quality, five-color, trans- 
parent celestial globe. Inflates to ap- 
proximately 22 inches in diameter. 


Stars to Sth magnitude. Prominent nebulae. 


ing predictions are from S. G. Makover's 
ephemeris in the 1961 Handbook of the 
British Astronomical Association. Listed 
here for 0" Universal time on each fifth 
day are the 1950 right ascension and dec- 
lination: 

January 1, 
14.4, 42° 
16, 22" 03".4, 
08’. 

Comet Encke will be about magnitude 
9.5 on January 6th and 7.6 on the 16th, 
according to Mr. Makover. At the time 
of perihelion passage, February 5th, the 
comet will be moving rapidly southward, 
but too near the sun to be seen. During 
February and March the rapidly fading 
object will be poorly placed for observa- 
from the Southern Hemi- 


22° 16".7, 48° BG; 6, 22” 
17’; TA, 22" 10".4,: IP 0"; 


—0° 31’; 21, 21" 51™.3, —3° 


tion, except 
sphere. 

This famous comet was first seen in 
1786, but its periodicity was not recog- 
nized until 1819 by J. F. Encke. Its 
period of 3.3 years is still the shortest 
known. The first photograph made dur- 
ing the current return appeared on page 
289 of the November, 1960, issue 


JANUARY METEORS 


In northern Bootes is located the 
radiant point of this month’s short Quad- 
rantid meteor named after an 
old constellation. Unfortunately, the gib- 
will interfere with observa- 
tions of shower maximum, which occurs 
on the morning of January 3rd. Under 
more favorable conditions, a single ob- 


shower, 


bous moon 


server at maximum might see some 33 
Quadrantids in an hour. This shower, 
like the Geminids and Delta Aquarids, is 
unusual in that it has never been identi- 
fied with a comet. 


WILLIAM H. GLENN 


VARIABLE STAR MAXIMA 


The predicted dates of maximum listed 
below have been derived recently by the 


American Association of Variable Star 
Observers. In some cases they differ from 
last month’s published predictions for 
early January maxima, which were pre- 
pared a year ago. 

January 1, S Sculptoris, 001032, 6.8; 8, 
[T Aquarii, 204405, 7.7; 10, S Pegasi, 
231508, 8.0; 11, R Ophiuchi, 170215, 7.9; 
17, R Normae, 152849, 7.2; 18, RS Librae, 
151822, 7.5; 20, R Cygni, 193449, 7.5; 22, 
S Carinae, 100661, 5.7; 27, U Octantis, 
131283, 7.9; 30, R Canum Venaticorum, 
134440a, 7.7; 30, R Phoenicis, 235150, 8.0. 


Movable sun, moon, and planets. Stars and the 


-ebruarv Oni Q49 BQ. 
Milky Way glow in the dar - a miniature of the February 1, R Leonis, 094211, 5.8; 1, 
real sky. Constellation designs are taken with per- 


i 1 : ¢ V Bootis, 142539, 7.9; 9, V Coronae Bore- 
mission from the book The Stars: A New Way To See ‘ KARIQ TE 
Them, by H. A. Rey. alis, 154639, 7.5. 

Full instructions and supporting stand included. 


Price, $15.00 ppd. 


California residents add 60¢ sales tax. 


These predictions of variable star maxima are by 
the AAVSO. Stars are listed only if brighter than 
magnitude 8.0 at an average roaximum, ome, but 
not all of them, are nearly as bright as maximum 
two or three weeks before and after the dates for 
their maxima. The data given include, in order, the 
day of the month near which the maximum should 
occur, the star name, the star designation number, 
which gives the rough right ascension (first four fig- 
ures) and declination (bold face if southern), and 
the predicted visual magnitude. 


Write for free literature. 


SEELO GALAXY GLOBE CO. 
1025 Yale Ave., Claremont, Calif. 
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THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month or for other dates shown. 
All positions are for 0° Universal time on the respective dates. 


Mercury, at superior conjunction with 
the sun on January 5th, is not visible 
until the last week of the month, when it 
may be found low in the western sky after 
the sun sets. It will appear reddish, and 
its magnitude of —0.9 will aid the ob- 
server who searches for it near Delta 
Capricorni. 

Venus sets more than 3} hours after the 
sun all month, and is a brilliant object 
of magnitude —3.9 in Aquarius. Tele- 
scopically, on January 15th the planet 
has a gibbous disk 21” in diameter and is 
58-per-cent illuminated. Watch for a fine 
spectacle on the evening of January 19-20, 
as the crescent moon approaches conjunc- 
tion with the planet at 5" Universal time 
on the 20th. Seen then from the center of 
the earth, 0°.6 north of the 
moon; an occultation will be visible from 
the South Pacific and Australasia. The 
greatest eastern elongation of Venus will 
be reached on the 29th, when it is to be 
{7° from the sun. 

Mars, a conspicuous reddish object of 
magnitude —1.0 in western Gemini, re- 
mains visible most of the night. It crosses 
the meridian at about 10:30 p.m., local 
time, in midmonth. Although well placed 
high in the sky for northern observers, 
Mars is receding from the earth, and its 
telescopic disk shrinks from 15”.3 in ap- 
parent diameter on January Ist to 12”.6 
on the 3lst. The moon will pass south of 
Mars twice in January, on the Ist and 
28th. 

Jupiter reaches conjunction with the 
sun on January 5th, and remains too close 


Venus is 


UNIVERSAL TIME (UT) 


TIMES used in Celestial Calendar are Greenwich 
civil or Universal time, unless otherwise noted. This 
is 24-hour time, from midnight to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours *o convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST If neces- 
sary, add 24 hours to the UT before subtracting, in 
which case the result is your standard time on the 
day preceding the Greenwich date shown. For ex- 
ample, 6:15 UT on the 15th of the month corresponds 
to 1:15 a.m. EST on the 15th, and to 10:15 p.m. 
PST on the 14th. 


to it to be seen with the unaided eye this 
month. 

Saturn is lost in the solar glare, con- 
junction occurring on the 11th. 


Uranus crosses the meridian about 2! 


4 
hours after local midnight on the 15th, a 
6th-magnitude object at right ascension 


+103" 
. ie . 


° P . 
iH **) CANCER 


+165 e 


¥30" 34° 38" 42° 46" 50” 


MERCURY @ 
MARS A 
SATURN @ 
NEPTUNE @N 


VENUS 
JUPITER 
URANUS 
PLUTO 


9g" 49".3, declination +13° 59 (1950 co- 
ordinates) in Leo, northwest of Regulus. 
Telescopically, the planet’s greenish disk 
has a 3”.9 diameter. 

Neptune on the 15th is of the 8th mag- 
nitude, situated in Libra at right ascen- 
sion 14° 36™.4, declination —13° 27’ (1950 
co-ordinates). It may be seen with small 
telescopes in the southeastern sky before 
dawn, high powers showing a tiny disk, 
only 2”.4 in diameter. 


WILLIAM H. GLENN 


oF MAGNITUDES 


e SCAL¥ 
S 
2 50 
o9 * «& 
59 
yoo: 02" 06" IO” 4" 1O"18" 


54° 58" 


The path of Uranus among the stars to magnitude 8.5 in Leo is shown above; 


that for Neptune among such stars in Libra, below. 


In each case the field 


is inverted, with south at the top. (The insets have north upward.) The 


scales of the two charts are not the same. 


From the 1961 “Handbook” of the 


British Astronomical Association, courtesy Cameron Dinwoodie, editor. 


January, 


® 
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3-inch 
Astronomical 
Reflector 


60 to 180 Power 
An Unusual Buy! 


Assembled — ready to use! See Saturn’s rings, the 
planet Mars, huge craters on the moon, star oceans. 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mouniing with locks on both axes. 
Aluminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
1 60x eyepiece and a mounted tow lens, giving you 
60 to 180 power. A finder telescope, always so essen- 
tial, Mhernd Sturdy, hardwood, portable tripod. 

FREE with Scope: Valuable STAR 

CHART plus 272-page “HANDBOOK 

OF THE HEAVENS” plus the book 

“HOW TO USE YOUR TELESCOPE.” 


Stock #85,050-Y $29.95 ppd. 


4%" ASTRONOMICAL TELESCOPE 


UP TO 255 POWER 
New Vibration-Free Metal Pedestal Mount 


With this scope you can see every 

thing described above, but with 

greater power. Also, it will split 

closer double stars. Mirror has twice 

the light-gathering power. Rack 

and-pinion focusing, real equato 

rial mounting only one motion 

needed to follow the stars! Alumi 

num tube 6-power finder tele 

scope. 2 standard-size eyepieces and 

mounted Barlow lens give you pow 

ers of 40x, 90x, 120x, and 255x. 

Low-cost accessory eyepiece available for higher powers 

FREE with Scope: Valuable STAR CHART plus 272-page 

“MANDBOOK OF THE HEAVENS” plus the book “HOW 
TO USE YOUR TELESCOPE.” Shipping wt. 25 lbs 

Stock #85,105-Y $79.50 f.o.b. 

Barrington, N. J. 

Same telescope as described above but equipped with 
Electric Clock Drive 

Stock 785,107-Y $109.00 f.o.b. 

Barrington, N. J. 


NOW! A FULL SELECTION OF 
ORTHOSCOPIC EYEPIECES 


Wide, flat field — better correction 

under high magnification — excel- 

lent eye relief. 

The orthoscopic eyepiece is one of 

the most important and best cor- 

rected eyepieces for astronomical 

work. These are of a four-element 

design. with coated lenses, and are 
standard 144” outer diameter, precision 
chrome plated brass and aluminum. 
Stock 730,364-Y .. 4mm 
Stock #30,404-Y... .. 6mm 
Stock #30,405-Y .12.5 mm 
Stock #30,406-Y... .. 18 mm. 
Stock +30,407-Y mm 


Rack-&-Pinion Eyepiece Mounts 


Real 


made of 


.$14.50 ppd. 
14.50 ppd. 
14.50 ppd. 
14.50 ppd. 
14.50 ppd. 


rack-and-pinion focusing 
with variable tension adjust 
ment; tube accommodates stand 
ard 114” eyepieces and acces 
sory eat ipment lightweight 
aluminum body casting (not 
cast iron); focusing tube and 
rack of chrome-plated brass 
body finished in black wrinkle 
paint, No. 50,077-Y is for re 
flecting telescopes, has focus 
travel of over 2”, and is made 
to fit any diameter or type tub 
ing by attaching through small 
holes in the base Nos 
50,103-Y and 50,108-Y are for 
refractors and have focus travel 
of over 4”. Will fit our 27%” 
I.D. and our 3%” I.D. alumi 
num tubes, respe ectively. 


For Reflectors 
Stock #50,077-Y..(less diagonal holder)... 
Stock 760,049-Y. .(diagonal holder only).... 
For Refractors 


Stock 2#50,103-Y. .(for 27" 1.D. 
Stock 750,108-Y. .(for 37%” 1.D. 


.$8.50 ppd. 
1.00 ppd. 


.12.95 ppd. 


tubing)... 
. 13.95 ppd. 


tubing)... 


For Boys -— Girls — Adults! 
Excellent “Science Fair’ Materials 
Science Treasure Chest — Extra-powerful 
magnets, polarizing filters, compass, one- 
way-mirror film, prism, diffraction grat 
ing, and lots of other items for tundreds 
of thrilling experiments, plus a Ten-Lens 
Kit for making telescopes, microscopes, 
etc. Full instructions included. 
Stock +#70,342-Y 
Science Treasure Chest De Luxe — Everything in chest 
above, plus exciting items for more advanced experi- 
ments including crystal-growing kit, electric motor, 
molecular models set, first-surtace mirrors, and lots 
more. 


Stock #70,343-Y 


BINOCULAR-TO-CAMERA HOLDER 
For Exciting Telephoto Shots 
Will fit any camera 


$10.00 ppd. 


! Bring distant objects 
times nearer with a 35-mm. 
camera, 7 x 50 binocular, 
and our BINOCULAR-TO 
CAMERA HOLDER. Ideal 
for photographing constel 
lations, star clusters, the 
moon, as well as cloud 
formations, wildlife, vistas. 
and binocular attach easily, Use any binocu 
any camera, still or movie. 
Attractive gray crinkle ar 
long. Full directions for 
included. 


Camera 
lar or monocular 
color or black-and-white 

bright chrome finish, 10” 
making telephoto pictures 


Stock +70,223-Y $11.50 ppd. 


Take Pictures Through 
Your Telescope with the EDMUND 
CAMERA HOLDER for TELESCOPES 


attaches perma 
nently to your reflecting 
or refracting — telescope. 
Removable rod with ad- 
justable bracket holds 
your camera over scope $s 
eyepiece and you're ready 
to take exciting pictures 
of the moon. You can 
also take terrestrial 

photo shots of distant 
objects Opens up new 
fields of picture taking! 


Bracket 


SUN PROJECTION 
SCREEN INCLUDED 
White metal screen is easily at 
tached to holder and placed be 
hind eyepiece Point scope at 
sun, move screen to focus 
and you can see sunspots! 
All for the low, low price of $9.95 
Includes brackets, 283,” rod, 
and = directions Aluminum; 
painted 


Stock #70,162-Y 


screws 
crinkle 


projection screen, 
brackets black 


$9.95 ppd. 


PRISM STAR DIAGONAL 


For comfortable viewing of 
stars near the zenith or 
high overhead with refract- 
ing te les¢ PS using standard- 
size (14%4” O.D.) eyepieces, 
or you can po wt an adapter 
for substandard _ refractors. 
Contains an excellent high- 
quality aluminized right-angle 
prism The tubes are satin 
chrome-plated brass Body 
is black wrinkle cast alumi- 
num. Optical path length of 
the system is about 31, 


Stock #70,077-Y $12.00 ppd. 


AMICI-PRISM STAR DIAGONAL 


above except contains Amici roof prism in- 
usual right-angle prism. Thus your image 
as to top-bottom, making it excellent for 
viewing. 


Same as 
Steac of 
is correct 
terrestrial 


Stock 3£50,247-Y.. $12.00 ppd. 


NOW! LENS ERECTOR FOR TERRESTRIAL 
VIEWING WITH YOUR REFLECTOR 


This Edmund development adds real convenience to 
viewing objects on the earth, Just put the lens erec- 
tor in your eyepiece holder, insert eyepiece, and focus 
normally. You see everything right side up and cor- 
rect as to left and right. Made of polished chrome- 
finish brass telescoping tubing that will fit any 
standard 114” eyepiece holder. Tubing is 914” long 
and _ slides 3” into eyepiece holder. Erecting system 
consists of two coated achromats. 


Stock #50,276-Y 


” 


$9.95 ppd. 


ones TIME CALCULATOR 


This handy slide rule 
automatically makes the 
conversion from _ star 
or sidereal time to 
standard time. Saves 
the amateur astronomer 
the time and _ trouble 
of calculations. Size: 
1014” x plastic coated cardboard. 


Stock +40,399-Y 


“a 
3%”, 


$1.50 ppd. 


“MAKE YOUR OWN” 414” MIRROR KIT 
The same fine mirror as 
polished and aluminized, 
and diagonal. No metal 
Stock #50,074-Y 


telescopes; 
eyepieces, 


used in our 
with lenses for 
parts. 


$16.25 ppd. 


OFFSPRING OF SCIENCE... 


CIRCULAR DIFFRACTION- 
GRATING JEWELRY 


A Dazzling Rainbow of Color! 


Shimmering rainbows of  gemlike 
— in jewelry of exquisite beauty 
made with CIRCULAR DIF- 
FRAC TION-GRATING REPLICAS. 
Just as a prism breaks up light into its full range 
of individual colors, so does the diffraction grating. 
Promises to become a rage in current fashion. 1” diam. 
Stock #30,349-Y. . Earrings 
Stock #30,350-Y. .Cuff Links 
Stock 230,372-Y. . Pendant 
Stock #30,390-Y..Tie Clasp 


REALLY BEAUTIFUL! 


WAR-SURPLUS TELESCOPE EYEPIECE 
Mounted Kellner eyepiece, 
focal length 28 mm., eye relief 22 mm. An ex 
tension added, O.D. 144”, standard for most types 
of telescopes. Gov't. cost $26.50. 
Stock 45223-Y 


type 3. Two achromats, 


$7.95 ppd. 


6X FINDER 
TELESCOPE 


Has crosshairs for exact locating. You focus by 
sliding objective mount in and out. Base fits any 
diameter tube — an important advantage. Has 2 
holders each with 3 centering screws for aligning with 
main telescope. 20-mm.-diameter objective. Weighs 
less than ! 


“2 pound. 
Stock #50,121-Y 


STANDARD 114” EYEPIECE HOLDER 


[ » Here is an economical plastic slide- 
focus eyepiece holder for 14” O.D 

| eyepieces. Unit includes 3”-long 
' chrome-plated tube into which your 

, Diagonal 


eyepiece fits for focusing. 
extra and 


holder in illustration ts 
is not included. 


Stock 260,067-Y 


Stock 260,049-Y 
Diagonal holder 


$2.50 ppd. 


$1.00 ppd. 


fk 
| Aerie oe en 


EDMUND SCIENTIFIC CO 
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THE ORIGINAL GOODWIN 
RESOLVING POWER BARLOW 


For many years, this achro 


' matic~coated Barlow lens has 
been the pride and joy of 
i} serious astronomers. Due to 


the death of the designer, 
Mr. Frank Goodwin, it has not been available for 
the past two years. NOW, we can offer these lenses, 
in exact accordance with the original specifications. 
Remember, this Barlow is achromatic, coated, mounted 
in a blackened tube, and as optically perfect as only 
precision craftsmen can make it. Complete with in- 
structions, in a 4”-long adapter tube for standard 114” 
eyepieces. 


Stock #60,122-Y 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 


PRIMARY FOCUS 


$23.50 ppd. 


RAYS 
FROM 
PRIMARY 


—?P EYEPIECE 
EE e— 


WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with 
out resorting to short focal length eyepieces, anc 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
2. It is defined as the original power of the tele 
scope times the quotient of P divided into Q. 


Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing, with 
special spacer rings that enable you easily to vary 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
use. Just slide our mounted lens into your 114” I.D 
tubing, then slide your 14,” O.D. eyepieces into our 
chrome-plated tubing. Barlow lens is nonachromatic. 


Stock #30,200-Y...Mounted Barlow lens... .$8.00 ppd. 


UNMOUNTED 3X BARLOW LENS 


These lenses are made for telescopes that have smaller 
diameter eyepieces than the standard 114” size. Mount 
one between the eyepiece and objective, and triple 
your powe.. Instructions included. Single-element 
lens, focal length —1-5/16”, unmounted. 


Stock #30,185-Y... .0.932" diam 
Stock #30,328-Y....0.912” diam 


$3.50 ppd. 
$2.50 ppd. 


ADJUSTABLE-DIAMETER 
BARLOW LENS 


For telescopes with eyepieces 
smaller than the standard 114” 
outer-diameter size Prongs on 
mount can be opened or closed 
to fit tubes from 13/16” to 1” 
inner diameter Directions for 
using included. 


Stock #30,339-Y $5.00 ppd. 


MORE POWER FROM YOUR 
JAPANESE TELESCOPE 
Mounted Barlow for Japanese Telescopes 


By inserting this single-element lens in the eyepiece 
end of your Japanese telescope, and putting your regu 
lar eyepiece in the end of the Barlow tube, you can 
increase your telescope’s power up to three times 
Thus, instead of 60x, you will get 120x or 180x 
Barlow is mounted in two pieces of telescoping brass 
tubing each 4” long, satin chrome plated on the out 
side. Inner diameter of large tube and outer diameter 
of small tube are.0.965”, the standard size for most 
Japanese telescopes. Measure yours before ordering. 


0.965” is approximately 31/32” or 24.5 mm. 


Stock #30,370-Y 


ORDER BY, STOCK NUMBER. . 


BARRINGTON -e 





SPECIAL! 
VARIABLE 10- TO 20-POWER 
U. S. ARMY 
OBSERVATION TELESCOPE 


This is the most ver- 
satile and complete 
government - surplus 
telescope unit we 
have ever offered you. 
USES: spotting scope, 
surveying, balloon 
and satellite tracking, 
all general observa- 
tion. THE TELE- 
SCOPE: Elbow-type, 
10 to 20 power con- 
tinuously variable. 
Field of view 9’ 
to 3° 5’. 21%” ob- 
jective lens. Focus- 
ing eyepiece. THE 
MOUNTING: | This 
is really something! 
Has completely en- 
closed 8”-diam. cir- 
cle scale reading di- 
rectly to 1/10 mil or 
: approx. 20 seconds. 

™ (6400 mils equal 
360°.) Clutch release allows rapid rotation. Ro- 
tates 90° horizontal to vertical with direct reading 
to 1 mil. Has crossed levels, precision adjustment, 
and many other exciting features. THE TRIPOD 
Made of solid oak with brass fittings. Has cast 
brass head with four leveling screws. Legs ad- 
justable from 30” to 52” excluding mount height. 
Extremely sturdy and rigidly cross braced. In- 
struments used but in good condition. Shipping 
wt. approx. 100 lbs. 


Stock #85,117-Y 





$89.50 f.o.b. Chicago 











CLOCK-DRIVEN EQUATORIAL MOUNT 
ON PEDESTAL BASE IDEAL FOR YOUR 
6” OR 8” REFLECTOR 


Accurate electric clock drive and 
heavy-duty mounting. Operates on 
household current. Follows stars ¢ 
smoothly. Pedestal is 24” high. 
Polar-axis shaft diameter 1” 
Stock ...$74.50 
f.o.b. Barrington, N. J. 
Same mount and clock 
32” hardwood tripod. 


Stock 


drive on 


$ i 

f.o.b. Barrington, N. J. | 

Same mount on metal pedestal, no} 
clock drive 

Stock # $45.00 

f.o.b. Barrington, N. J. 

Same 

drive 


Stock +85,023-Y 


mount on tripod, no clock 


$39.50 f.0.b. Barrington, N. J. 


FREE! “Astronomy and You” 


| New booklet in comic-book style 

} tells about astronomy from historic 
times to the present, also covers 
telescopes and telescope making 
Free, on request, with your order 
Also available in quantity to as 
trenomy groups for star parties 
meetings, to museums, planetari- 
ums or school groups. Refer to 
this Sky and Telescope ad in 
writing us. 





Eyepieces 


Mounted Ramsden 


Standard 11/4” Diameter 


Our economy model, standard- 
size (14” O.D.) eyepiece. We 
mounted two excellent quality 
plano-convex lenses in black 
anodized aluminum barrels in- 
stead of chrome-plated brass to 
save you money. The clear image 
you get with these will surprise 
you. Directions for using short focal length eyepieces 
are included with both the 44” and 4” models. 


Stock 230,204-Y $4.75 ppd. 
Stock #30,203-Y $4.50 ppd. 


V4" focal length 
V2" focal length 


- SEND CHECK OR MONEY ORDER 


NEW! SCIENCE FAIR 
PROJECT KITS 


Edmund kits are carefully 
planned to give any boy or 
girl the fun and excitement 
of discovering science facts. 
Such carefully planned proj- 
ects can lead the student 
to awards or_ scholarships. 
Adults too will find them 
an excellent introduction to 
the various fields of science. 


For Junior High School and beyond: 
MOLECULE AND CRYSTAL MODELS KIT 
Rods and balls to make atomic models, plus 
directions. 

Stock 730,413-Y 
NUMBER-SYSTEMS ABACUS Makes a dra- 


matic exhibit demonstrating number systems other 
than decimal system. 


Stock 770,334-Y 
SOIL TESTING KIT Basis for many fascinat- 


ing experiments regarding growth of plants, etc. 


Stock 360,118-Y 


TOPOLOGY - 
on 4-color map 


Stock 370,353-Y 


CRYSTAL-GROWING KIT Grow breathtaking 
displays of large crystals with this set. 


Stock 370,336-Y 


$4.25 ppd. 


- All the ingredients for a project 
sroblems. Moebius strips, etc. 


...$6.00 ppd. 


$9.50 ppd. 


For Age 8 through Junior High School: 
MAGNETISM KIT Based on magnetism dem 
onstrations developed by UNESCO. 

Stock #70,325-Y 


COLOR THROUGH POLARIZATION 
the beautiful color effects produced by 
polarized light through transparent objects. 


Stock 370,350-Y 
OPTICAL ILLUSION KIT Diagrams, lenses, 


mirrors, etc., for producing many, amazing optical 
illusions. 


Stock 270,352-Y 


Show 
passing 











GIANT ERFLE EYEPIECE 11/2” F.L. 


War-Surplus Bargain — Gov't. Cost Approx. $100 
Large telescopes should have one 
of these for low-power viewing. 
Apparent field of view 65°. Also 
use with the 24”-focal-length 
Aerial Camera lens to make a 
16-power wide-field telescope or 
a 27-power scope with one of 
the 40”-focal-length Aerial Cam- 
era lenses. Low-reflection-coated, 
5-element lens system. Field lens 
of Eastman Kodak's rare-earth 
glass for better aberration correc- 
tion. Has diopter scale. Smooth 
focusing 3” movement. Outside diameter of attach- 
ing threads, 3” 32 threads per inch. Clear aperture 
of eye lens 2”, field lens 1-25/32”. Weight 344 Ibs 


Stock #50,091-Y $9.95 ppd. 


ADAPT GIANT ERFLE TO STANDARD 
TELESCOPE EYEPIECE SIZE 


This adapter lets you use our Giant Erfle with any 
telescope having a standard 114”-diam. eyepiece holder. 


Stock 350,358-Y $3.95 ppd. 


-—— FREE CATALOG “Y” —— 
144 Pages! Over 1000 Bargains! 


Fantastic variety rarely 
before have so many lenses, 
prisms, optical instruments, 
and components been offered 
from one source. Probably the 
greatest assembly of bargains 
in all America. Imported! War 
Surplus! Hundreds of other 
hard-to-get optical items. Many 
science and math learning and 
teaching aids. 

Write for Free Catalog ‘’Y’’. 











. » SATISFACTION GUARANTEED! 
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SOUTHERN STARS 


as seen from latitudes 20° to 


The sky 


10° south, at 11 p.m. and 10 p.m., local 
time, on the 8th and 23rd of March, re- 


TELESCOPE, 
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spectively; also, at 9 p.m. and 8 p.m. on 
April 7th and 22nd. For other dates, add 


or subtract } hour per week. 
Well up the northern sky and roughly 


parallel to the Milky Way is the straggling 


Jan uary, 1961 
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constellation of Hydra the Water Monster. 
Its triangular head of five stars lies near 
Cancer, where Praesepe, the Beehive 
cluster, is easily recognized with the un- 


aided eye on a clear, dark night. 
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STARS FOR JANUARY 


The sky as seen from latitudes 30° 
north, at 9 p.m. and 8 p.m., local 


50 


time, on the 6th and 21st of January, 
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respectively; also at 7 p.m. and 6 p.m. on 
Februar 


5th and 20th. 


For other dates, 


add or subtract } hour per week. 
A winter evening is an excellent time 
to become acquainted with star colors. 
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In Orion, contrast the red hue of Betel- 
geuse with the blue-white of Rigel. Aldeb- 


aran is orange, Sirius white. 


Searching 


the Milky Way with binoculars will re- 


veal other red stars. 
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St. Louis Planetarium Package 


ENGINEERED BY ASTRO-DOME 


for one of our most astronomically minded communities 


L The first planetarium in the United States to be built at public expense (financed by a | 
municipal bond issue) is now being constructed in St. Louis, Missouri. The project was de- | 
scribed in “Sky and Telescope” five years ago (October, 1955, page 502). It will feature 
a major planetarium projector, a 60-foot perforated interior dome with a theater chamber 
seating up to 400 persons, and a uniquely modern building designed by Gyo Obata, 
with spacious exhibit halls, an observing roof, and space for a moderate-sized telescope 


for public observing. 





Astro-Dome has been awarded the contract for the following package: 


The projector itself a full-sized Goto instrument, Model L-1, dome segments, the interior will present a beautifully smooth, 


equal or superior in every respect to other major projectors, unmarred appearance. 


ncorporating numerous features never before perfected. It , . 
incorp g P' A massive 70-foot outer steel dome covered with plaster and 
will reproduce every aspect of the starry sky, all planetary 


motions for all points of time, and have auxiliary equipment 


encesing the projection screen. In this construction, Astro- 


Dome’s long experience in dome structures will prove invalu- 


for all special events, such as eclipses, northern lights, and 


planetary conjunctions. 


The 60-foot perforated aluminum projection screen, which will 


able. A spiral ramp will then be added to the exterior of the 
stee| dome, leading to the observing roof. 


A dual-stereo audio system, being designed so that all kinds 


stand self-supported in the center of the main exhibit hall. of audible phenomena can be produced, adding to the 


With a newly perfected method of joining the seams of the realism of the planetarium presentation. 


As this project moves ahead, Astro-Dome will work in close co-ordination with the general contrac- 
tors, the Gamble Construction Co.; the architects, Helmuth, Obata, and Kassabaum; the St. Louis 
Planetarium Commission; and members of the St. Louis Astronomical Society, who have for many 


years been prime movers in this project. 


If you or your community are contemplating a planetarium installation, large or small, Astro-Dome 
stands ready to serve you. This work is made easier by our distributorship for the world-famous plane- 


tariums of the Goto Optical Manufacturing Co. in Japan. 


Serwing the Alttro - Sciences 


VX -ye-{om ole) | a! 


INCORPORATED 


MANUFACTURERS OF ASTRONOMICAL OBSERVATORY DOMES 
1801 BROWNLEE AVE. N. E. CANTON 5, OHIO Phone GL. 6-6361 
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You'll find these fully professional features in every Custom DYNASCOPE®! 


Exquisite optical systems, fully achromatic and corrected to meet the 
most critical research standards e« Massive equatorial mounts that provide 
exceptional stability and embody the latest mechanical refinements for 
ease of operation. e Full sets of matched orthoscopic and achromatic 
eyepieces with wide flat fields sharp to extreme edges. ¢ Needle bearings 
carefully fitted on substantial shafts to assure movements so fine that 
they equal the ease and precision of a fine watch. ¢ Lifetime materials 
throughout, for atmospheric resistance and dimensional stability. ¢ Fully 
rotating tubes, with counterpoise to provide perfect balance during rota- 


MASTERPIE BC ES 


ofl precision performance! 


4 
: \ 
i 


\ 


eT 
All sizes of these superb 
instruments are available for 
unusually prompt delivery 
. including this Deluxe 
10-inch model 


Every Custom DYNASCOPE is designed and built to meet such 
high standards and exacting specifications that it is the overwhelm- 
ing choice of schools, colleges, universities, and many well-known 
professional astronomers. Each of these magnificent instruments 
incorporates features that are years ahead in optical engineering, 
yet based on time-tested principles. Each is painstakingly produced 
and assembled by craftsmen who put careful workmanship before 


-naonerene 


tion. ¢ Rotary secondary supports to minimize diffraction. * Exclusive 
Dyna-mesh rack and pinion focus for smoother, more accurate focusing 
action. ¢ Two-way pier tripods (Pat. Pending) in 6-inch and 8-inch 
models. 45-pound pier can be mounted permanently. Portable tripod is 
instantly removable for field trips. e Highly accurate electric drives, 
free from backlash, with fully compensating clutch. ¢ 8x50 coated 


achromatic finderscopes with crosshairs and extra-large 6° fields. * 7”- 
diameter setting circles spoked for easy setting. Graduated with verniers. 
¢ Super sensitive slow motion flex line control ¢ Adjustable to all latitudes, 


% 
es 


CUSTOM 
DYNASCO 


in your 
choice of 
6-8-10° 
12.5 -16 
models 


speed. Each is required to pass, flawlessly, a long series of rigid 
performance and operational tests. Nothing is overlooked to make 
sure that these superb telescopes are the finest in their class, regard- 
less of price. Whichever size you select, we guarantee that it must 
measure up to this standard or your purchase price will be refunded 
in full. You can order with absolute confidence... and with the 
exciting expectation of new thrills and experiences ahead. 


CUSTOM DYNASCOPES-—PRICE AND DELIVERY SCHEDULE 





Colorful 
New Brochure 


CONVENIENT TIME PAYMENT PLANS AVAILABLE ON ALL MODELS 





Yours FREE! 
Send today for 


SIX-INCH 


STANDARD DELUXE STANDARD 


EIGHT-INCH 


12.5-INCH 16.INCH 
OBSERVATORY 
pence MODEL 


10-INCH 


DELUXE DELUXE 





this fascinating 
new booklet that 
gives you the full 
specifications on all Custom Dyna- 
scopes, plus helpful information to 
guide you in the selection of your 


$385 
Complete 
Shipping 
Weight 
145 Ibs. 


$265 $475 


Complete Complete 
Shipping Shipping 
Weight Weight 

80 Ibs. 150 Ibs. 


21 Day Delivery 








21 Day Delivery 


$1,265 
Complete 
Shipping 
Weight 

300 Ibs. 

30 Day Delivery 


$4,200 up 


Equipped 
To Your 
Specifications 


$895 


Complete 
Shipping 


$595 
Complete 
Shipping 
Weight 
185 Ibs. 














30 Day Delivery 





next telescope. A postcard will 
bring your copy FREE! 


© Copyright 1960 Criterion Mfg. Co. 


CRITERION MANUFACTURING CO. 


DEPT. 


Standard Six and Eight Inch Models Do Not Include Electric Clock Drive, Setting Circles, Slow Motion Control Or Pier 
All Telescopes Are Shipped F.0.B. Hartford, Connecticut e 


No Additional Charge For Packing and Crating 


® TM Registered U.S. Pat. Office 


CONN. 


Manufacturers of Quality Optical Instruments 


D-45, 331 CHURCH ST., HARTFORD 1, 













compact, 
WFedahawiciredans 
traveling 





eis now packaged inar 


easier to carry, much thriftier on trunk 


st important feature of this fine instrument. 


altazimuth refractor continues to be its 


Excellence and value these are enduring qualities, common to every Unitron soid. 


ossible proof: Unitror y refractor in the world 








What you'll find inside the new Unitron carrying case: 
Model 114 — complete with altazimuth mounting 
and slow-motion controls for both altitude and azi- 
muth, tripod, 5x-16mm viewfinder, standard rack 
and pinion mechanism, 4 eyepieces, UNIHEX or 
star diagonal and erecting prism system, sunglass 
dewcap, dustcap, instructions. $125 


JHAM ST., NEWTON HIGHLANDS 61, MASS 


UNI RON... MENT COMPANY « TELESCOPE SALES DIV. — 


ORE ABOUT UNITRON. 
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